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ENVIRONMENTAL  PROTECTION 
AGENCY 

[FRL  1316-1;  OPP-30000/33] 

Pesticide  Programs;  Rebuttable 
Presumption  Against  Registration  and 
Continued  Registration  of  Pesticide 
Products  Containing  EPN. 

agency:  Office  of  Pesticide  Programs, 
Environmental  Protection  Agency  (EPA). 
action:  Notice  of  rebuttable 
presumption. 

summary:  O-Ethyl  O-(p-nitrophenyl) 
phenylphosphonothioate  (EPN)  has  been 
found  to  exceed  certain  risk  criteria  set 
forth  on  40  CFR  162.11.  This  notice 
requests  registrants  and  other  interested 
persons  to  submit  rebuttals  and  other 
information  on  the  presumption  and  to 
submit  any  other  data  on  the  risks  and 
benefits  of  this  pesticide  chemical.  This 
notice  is  the  first  of  several  which  will 
give  public  notification  of  the  Agency’s 
progress  in  reviewing  this  chemical. 
DATES:  Rebuttal  evidence  and  other 
information  must  be  received  on  or 
before  October  29, 1979. 

ADDRESS  MATERIAL  TO:  Document 
Control  Officer.  Chemical  Information 
Division  (TS-793),  Office  of  Toxic 
Substances,  EPA.  Rm.  447,  East  Tower, 
401  M  St.  SW,  Washington,  D.C.  20460. 
FOR  FURTHER  INFORMATION  CONTACT: 
Patrick  Miller,  Special  Pesticide  Review 
Division  (TS-791).  Office  of  Pesticide 
Programs,  Rm.  720,  Crystal  Mall  #2,  EPA 
(703)/ 557-7973,  ext.  24. 

SUPPLEMENTARY  INFORMATION:  The 
Deputy  Assistant  Administrator,  Office 
of  Pesticide  Programs,  EPA,  has 
determined  that  a  rebuttable 
presumption  exists  against  registration 
and  continued  registration  of  all 
pesticide  products  containing  EPN.* 

Issuance  of  this  RPAR  means  that 
potential  adverse  effects  associated 
with  the  use  of  EPN  have  been  identified 
and  will  be  examined  further  to 
determine  if  they  do  exist  and,  if  so, 
whether  they  are  unreasonable. 

I.  Regulatory  Provisions 

A.  General.  Title  40,  Part  162.11,  of  the 
Code  of  Federal  Regulations  for  the 
Federal  Insecticide,  Fungicide,  and 
Rodenticide  Act  (FIFRA)  as  amended 
(86  Stat.  973,  89  Stat.  751,  7  U.S.C.  136  et 
seq.].  provides  that  a  rebuttable 
presumption  against  registration  shall 
arise  if  the  Agency  determines  that  a 

'  A  position  document,  containing  an  appendix  of 
references,  background  information,  and  other 
material  pertinent  to  the  issuance  of  this  notice,  has 
been  prepared  by  the  Agency  on  EPN  and  is  also 
published  with  this  notice. 


pesticide  meets  or  exceeds  any  of  the 
risk  criteria  relating  to  acute  and  chronic 
toxic  effects  set  forth  in  §  162.11(a)(3),  If 
it  is  determined  that  such  a  rebuttable 
presumption  has  arisen,  the  regulations 
require  that  the  registrant  be  notified  by 
certified  mail  and  afforded  an 
opportunity  to  submit  evidence  in 
rebuttal  of  the  presumption.  In  addition, 
the  Agency  has  determined  that  the 
public  should  also  be  given  notice  of  the 
bases  for  the  presumption  to  provide  an 
opportunity  for  comment  and  to  solicit 
additional  information  relevant  to  the 
presumption. 

A  notice  of  rebuttable  presumption 
against  registration  is  issued  when  the 
evidence  related  to  risk  meets  the 
criteria  set  forth  in  §.  162.11(a)(3).  It  is 
emphasized  that  a  notice  of  rebuttable 
presumption  against  registration  and 
continued  registration  of  a  pesticide  is 
not  a  notice  of  intent  to  cancel  the 
registration  of  a  pesticide,  and  may  or 
may  not  lead  to  cancellation.  The  notice 
of  intent  to  cancel  is  issued  only  after 
the  risks  and  benefits  of  a  pesticide  are 
carefully  considered  and  it  is 
determined  that  the  pesticide  may 
generally  cause  unreasonable  adverse 
effects  to  the  environment. 

All  registrants  and  applicants  for 
registration  are  invited  pursuant  to  40 
CFR  162.11(a)(4)  to  submit  evidence  in 
rebuttal  of  the  presumptions  listed  in 
Part  II  of  this  notice  and.  in  the  case  of 
oncogenicity,  to  submit  information 
which  relates  to  the  assessment  of 
oncogenic  risks  as  set  forth  in  the 
Agency’s  Interim  Procedures  and 
Guidelines  for  Health  Risk  and 
Economic  Impact  Assessment  of 
Suspected  Carcinogens  (May  25, 1976:  41 
FR  21402).  Registrants  and  other 
interested  parties  may  submit  for 
consideration  data  on  benefits  which 
they  believe  would  justify  registration  or 
continued  registration.  In  addition,  any 
registrant  may  petition  the  Agency  to 
voluntarily  cancel  a  current  registration 
pursuant  to  Section  6(a)(1)  of  FIFRA. 

B.  Rebuttal  Criteria.  Section 
162.11(a)(4)  provides  that  a  registrant 
may  rebut  the  presumption  by  sustaining 
the  burden  of  proving: 

(1)  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  acute  toxicity  or 
lack  of  emergency  treatment  criteria, 
“that  when  considered  with  the 
formulation,  packaging,  method  of  use, 
and  proposed  restrictions  on  the 
directions  for  use  and  widespread  and 
commonly  recognized  practices  of  use, 
the  anticipated  exposure  to  an 
applicator  or  user  and  to  local,  regional, 
or  national  populations  of  nontarget 
organisms  is  not  likely  to  result  in  any 
significant  acute  adverse  effects’’  (40 
CFR  162.11(a)(4)(i)): 


(2)  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  chronic  toxicity 
criteria,  “that  when  considered  with 
proposed  restrictions  on  use  and 
widespread  and  commonly  recognized 
practices  of  use,  the  pesticide  will  not 
concentrate,  persist  or  accrue  to  levels 
in  man  or  the  environment  likely  to 
result  in  any  significant  chronic  adverse 
effects’’  (40  CFR  162.11(a)(4)(ii)):  or 

(3)  In  either  case,  that  “the 
determination  by  the  Agency  that  the 
pesticide  meets  or  exceeds  any  of  the 
criteria  for  risk  was  in  error”  (40  CFR 
162.11(a)(4)(iii)). 

C.  Benefits  Information.  In  addition  to 
submitting  evidence  to  rebut  the 
presumption  of  risk,  §  162.11(a)(5)(iii) 
provides  that  a  registrant  “may  submit 
evidence  as  to  whether  the  economic, 
social  and  environmental  benefits  of  the 
use  of  the  pesticide  subject  to  the 
presumption  outweigh  the  risk  of  use.”  If 
the  risk  presumptions  are  not  rebutted, 
the  benefit  evidence  ®  submitted  by  the 
registrant,  applicants,  and  other 
interested  persons  will  be  considered  by 
the  Administrator  in  determining  the 
appropriate  regulatory  action. 
Specifically,  §  162.11(a)(5)(iii)  provides 
that  if  the  benefits  appear  to  outweigh 
the  risks,  the  Administrator  may  issue  a 
notice  of  intent  to  hold  a  hearing 
pursuant  to  Section  6(b)(2)  of  FIFRA  to 
determine  whether  the  registration(s) 
should  be  cancelled  or  application(s) 
denied.  Alternatively,  if  the  “benefits  do 
not  appear  to  outweigh  the  risks,  the 
Administrator  shall  issue  a  notice 
pursuant  to  Section  3(c)(6)  or  Section 
6(b)(1)  of  the  Act,  as  appropriate." 
Moreover,  if  at  any  time  the 
Administrator  determines  that  a 
pesticide  poses  an  “imminent  hazard"  to 
humans  or  the  environment,  a  notice  of 

*  Registrants  or  other  interested  persons  who 
desire  to  submit  benefit  information  should  consider 
submitting  information  on  the  following  subjects, 
along  with  any  other  relevant  information  they 
desire  to  submit: 

1.  IdentiHcation  of  the  major  uses  of  the  pesticide, 
including  estimated  quantities  used  by  crop  or  other 
application. 

2.  Identification  of  the  minor  uses  of  the  pesticide, 
including  estimated  quantities  used  by  category 
such  as  lawn  and  garden  uses  and  household  uses. 

3.  Identification  of  registered  alternative  products 
for  the  uses  set  forth  in  (1)  and  (2)  above,  including 
an  estimate  of  their  availability. 

4.  Determination  of  the  change  in  costs  to  the  user 
of  providing  equivalent  pesticide  treatment  with  any 
available  substitute  products. 

5.  Assessment  of  regulation  impact  upon  user 
productivity  (e.g..  yield  per  acre  and/or  total  output) 
from  using  available  substitute  pesticides  or  from 
using  no  other  pesticides. 

6.  If  the  impacts  upon  either  user  costs  or 
productivity  are  significant,  a  qualitative 
assessment  of  the  regulation's  impact  on  production 
of  major  agricultural  commodities  and  retail  food 
prices  of  such  commodities. 
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suspension  may  be  issued  pursuant  to 
Section  6(c)  of  the  Act 

II.  Presumptions 

Registrations  and  applications  for 
registration  of  pesticide  products 
containing  EPN  meet  or  exceed  the  40 
CFR  162.11(a)(3)  risk  criteria  relating  to 
delayed  neurotoxicity  and  acute  toxicity 
to  aquatic  wildlife.  The  Agency’s  basis 
for  concluding  that  these  risk  criteria 
have  been  met  or  exceeded  is  set  out  in 
“EPN:  Position  Document  1,"  which 
follows.  Copies  of  attachments  to  the 
Position  Document  which  are  not 
published  with  this  notice  are  available 
for  public  inspection  in  the  office  of  the 
Special  Pesticide  Review  Division. 
Information  protected  from  disclosure 
pursuant  to  FIFRA  Section  10  cannot  be 
provided.  Specific  inquiries  concerning 
the  Position  Document,  as  well  as 
requests  for  access  to  these  files,  should 
be  directed  to  Project  Manager  Patrick 
Miller.  Special  Pesticide  Review 
Division  (TS-791),  EPA.  Rm.  720,  Crystal 
Mall  #2. 401  M  St.  SW,  Washington. 

D.C  20460  (703/557-7973.  ext.  24). 

A.  Acute  Toxicity:  Hazard  to  Wildlife. 
Aquatic  Species.  40  CFR 
162.11(a)(3)(i)(B)(3)  provides  that  a 
rebuttable  presumption  shall  arise  if  a 
pesticide’s  use  “(r)esults  in  a  maximum 
calculated  comxintration  following 
direct  application  to  a  6-inch  layer  of 
water  more  than  Vfe  the  acute  LC-50  for 
aquatic  organisms  representative  of  the 
organisms  likely  to  be  exposed  as 
measured  on  test  animals  specified  in 
the  Registration  Guidelines.” 

On  the  basis  of  scientific  studies  and 
information  summarized  in  the  Position 
Document,  the  Agency  has  concluded 
that  all  registrations  and  applications 
for  registration  of  pesticide  products 
containing  EPN.  which  are  applied 
directly  to  water,  exceed  this  risk 
criterion,  and  that  a  rebuttable 
presumption  against  new  or  continued 
registration  of  such  products  has  arisen. 

G.  Other  Chronic  or  Delayed  Toxic 
Effects.  40  GFR  162.11{aK3)(ii){B) 
provides  that  a  rebuttable  presumption 
shall  arise  if  a  pesticide  “(p)roduces  any 
other  chronic  or  delayed  toxic  effect  in 
test  animals  at  any  dosage  up  to  a  level, 
as  determined  by  the  Administrator, 
which  is  substantially  higher  than  that 
to  which  humans  can  reasonably  be 
anticipated  to  be  exposed,  taking  into 
acco{mt  ample  margins  of  safety  *  * 

On  the  basis  of  scientific  studies  and 
information  summarized  in  the  Position 
Document,  the  Agency  has  concluded 
that  all  registrations  and  applications 
for  registration  of  pesticide  products 
containing  EPN  exceed  this  risk  criterion 
for  delayed  neurotoxicity  and  that  a 
rebuttable  presumption  against  new  or 


continued  registration  of  such  products 
has  arisen. 

III.  Additional  Grounds  for  Review 

As  discussed  in  detail  in  the  attached 
Position  Document,  some  data  has 
associated  EPN  with  teratogenic  and 
muscular  effects,  cholinergic  effects, 
disorders  of  the  eye,  possible  mutagenic 
effects,  potentiation  of  other  compounds 
by  EPN.  and  reduction  in  population  of 
nontarget  organisms.  'The  data  and 
analyses  available  at  this  time  with 
respect  to  this  effect  are  not  sufiicient  to 
warrant  the  issuance  of  a  Rebuttable 
Presumption.  The  Agency  specifically 
solicits  further  evidence  bearing  on 
these  possible  adverse  effects.  All 
comments  and  information  received 
with  respect  to  the  potential  adverse 
effects,  including  analysis  thereof,  may 
serve  as  a  basis  for  a  final  decision  on 
registering  pesticides  containing  EPN. 

IV.  Rebuttal  Submissioa  Procedures 

All  registrants  and  applicants  for 
registration  listed  below  are  being 
notified  by  certified  mail  of  the 
rebuttable  presumtion  existing  against 
registration  and  continued  registration 
of  their  products. 

The  registrants  and  applicants  for 
registration  shall  have  45  days  from  the 
date  this  notice  is  sent  or  until  October 
29. 1979,  to  submit  evidence  in  rebuttal 
of  the  presumption.  However,  the 
Administrator  may,  for  good  cause 
shown,  grant  an  additional  60  days 
during  which  such  evidence  may  be 
submitted.  Notice  of  such  an  extension, 
if  granted,  will  appear  in  the  Federal 
Register. 

A  registrant  or  applicant  for 
registration  may,  if  it  desires,  assert  a 
business  confidentiality  claim  covering 
part  or  all  of  the  information  submitted 
in  rebuttal.  'The  registrant  or  applicant 
may  assert  the  claim  by  placing  on  or 
attaching  to  the  information  a  cover 
sheet,  stamped  or  typed  legend,  or  other 
suitable  form  of  notice  employing 
language  such  as  “trade  secret," 
“proprietary,”  or  “company 
confidential,”  Allegedly  confidential 
portions  of  otherwise  nonconfidential 
documents  should  be  clearly  marked. 

If  a  confidentiality  claim  is  asserted, 
the  information  covered  by  the  claim 
will  be  disclosed  by  EPA  only  to  the 
extent  and  by  means  of  th-e  procedures 
set  forth  in  40  GFR  Part  2,  Subpart  B  (41 
FR  36906;  September  1, 1978).  If  no 
confidentiality  claim  accompanies  the 
information  at  the  time  it  is  received  by 
EPA,  Fi’A  w'ill  place  the  information  in 
the  public  comment  file  where  it  will  be 
available  for  public  inspection. 

If  a  registrant  or  applicant  does  assert 
a  confidentiality  claim  for  some  but  not 


all,  of  the  information  submitted  to  EPA 
in  rebuttal,  the  registrant  or  applicant 
should  furnish  two  copies  of  the 
information  to  EPA.  ’Hie  first  copy 
should  contain  all  of  the  information 
submitted  in  rebuttal  with  informatidn 
claimed  as  confidential  clearly 
identified.  The  second  copy  should  be 
identical  to  the  first  except  that  all 
information  claimed  as  confidential 
should  be  deleted.  'The  second  copy  will 
be  placed  in  the  public  comment  file. 

The  first  copy  will  be  treated  in 
accordance  with  the  procedures  set  out 
above. 

V.  Duty  To  Submit  Information  on 
Adverse  Effects 

Registrant  are  required  by  law  to 
submit  to  EPA  any  additional 
information  regarding  any  adverse 
effects  on  man  or  the  environment 
which  comes  to  a  registrant’s  attention 
at  any  time,  pursuant  to  Section  6(aK2) 
of  FIFRA  and  40  GFR  162.8(d).  If  any 
registrant  of  EPN  products  has  any 
published  or  umpublished  information, 
studies,  reports,  analyses,  or  reanalyses 
regarding  any  adverse  effects  in  animal 
species  or  humans,  residues,  and 
claimed  or  verified  accidents  to  humans, 
domestic  animals,  or  wildlife,  which 
have  not  been  previously  submitted  to 
EPA,  the  material  must  be  submitted 
immediately.  When  responding  to  this 
notice,  each  registrant  shall  submit  a 
written  certification  to  the  Agency  that 
all  information  regarding  any  adverse 
effects  known  to  the  registrant  has  been 
submitted.  In  addition,  the  registrants 
should  notify  EPA  of  any  studies 
currently  in  progress,  including  the 
purpose  of  the  study,  the  protocol,  the 
approximate  completion  date,  and  a 
summary  of  all  results  observed  to  date. 

VI.  Public  Comments  and  Inspection 

During  the  time  allowed  for 
submission  of  rebuttal  evidence,  specific 
comments  on  the  presumptions  set  forth 
in  this  notice  and  on  the  material 
contained  in  the  Position  Document  are 
solicited  from  the  public.  In  particular, 
any  documented  episodes  of  adverse 
effects  to  humans,  domestic  animals,  or 
wildlife,  and  information  as  to  any 
laboratory  studies  in  progress  or 
complejted  are  requested  to  be  submitted 
to  EPA  as  soon  as  possible.  Specifically, 
information  on  the  fate  and  effects  of 
EPxN,  its  impurities,  metabolites,  and 
degradation  products  on  flora  and 
fauna,  particularly  animals  with 
metabolism  similar  to  man,  is  solicited. 
Similarly,  any  studies  or  comments  on 
the  benefits  from  the  use  of  EPN  are 
requested  to  be  submitted.  All 
comments  and  information  received,  as 
well  as  any  other  relevant  information 
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and  analysis  thereof,  which  come  to  the 
attention  of  the  Agency  may  serve  as  a 
basis  for  final  determination  pursuant  to 
§  162.11(a)(5). 

All  comments  and  information  should 
be  sent  to  the  Office  of  the  Federal 
Register  Section  at  the  address  given 
above,  if  possible  in  triplicate  to 
facilitate  the  work  of  the  Agency  and 
others  interested  in  inspecting  them.  The 
comments  and  information  should  bear 
the  identifying  notation  "OPP-30000/ 

33."  Comments  received  after  the 
specified  time  period  will  be  considered 
only  to  the  extent  feasible,  consistent 
with  the  time  limits  imposed  by  40  CFR 
162.11(a)(5)(ii). 

All  written  comments  and  information 
filed  pursuant  to  this  notice  will  be 
available  for  public  inspection  in  the 
office  of  the  Chemical  Information 
Division  from  8:30  a.m.  to  4  p.m.  during 
normal  working  days.  Interested  persons 
are  encouraged  to  take  advantage  of  the 
opportunity  to  inspect  Agency  files 
during  normal  working  hours  since  (1) 
all  of  the  information  received  may 
serve  as  a  basis  for  final  determination 
pursuant  to  §  162.11(a)(5)  and  (2)  the 
Agency  will  not  generally  publish  a 
summary  of  information  received  in  the 
Federal  Register  at  the  close  of  the 
rebuttal  period. 

Your  cooperation  is  solicited  in 
identifying  any  errors  or  omissions 
which  may  have  been  made  in  the 
following  computer  listings.  Corrections 
to  the  listings  may  not  necessarily  be 
published  in  the  Federal  Register,  but 
rather  handled  by  mail  with  affected 
parties.  Omissions  will  be  corrected  by 
notice  in  the  Federal  Register. 

Dated:  September  4, 1979. 

Edwin  L.  Johnson, 

Deputy  Assistant  Administrator  for  Pesticide 
Programs. 

EPN:  Position  Document  1 

U.S.  Environmental  Protection  Agency 

Project  Manager:  Patrick  Miller 
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EPN:  Position  Document  1 
I.  Background 

A.  Chemical  and  Physical  Data 

EPN  (O-Ethyl-O-p-nitrophenyl 
phenylphosphonothioate)  is  a  non- 
halogenated,  aromatic, 
phosphonothioate  organophosphorous 
compound.  It  has  the  empirical  fomula 
C14H14NO4PS.  The  structural  formula  is: 


S 


Other  chemical  names  used  by 
manufacturers  are  ethyl  p-nitrophenyl 
thionobenzene  phosphonate  and  O- 
Ethyl-O-p-nitrophenyl  benzene 
thiophosphonate. 

The  pure  compound  occurs  as  a  light- 
yellow,  crystalline  powder  with  an 
aromatic  odor,  and  the  technical  grade 


is  a  reddish-yellow,  oily  liquid  (Nissan 
1976).  The  chemical  has  a  molecular 
weight  of  323.3.  EPN  is  only  slightly 
soluble  in  water  and  is  miscible  with 
benzene,  toluene,  xylene,  acetone, 
isopropyl  alcohol,  and  methanol 
(Meister  1977).  The  partition  coefficient 
in  octanol/water  is  48,253  (Shafik  et  al. 
1976).  EPN  has  a  melting  point  of  34.5*  C, 
vapor  pressure  of  0.03  mmHg  at  100°  C, 
and  specific  gravity  of  1.27  at  20°  C 
(Nissan  1976).  The  hydrolytic  half-life  of 
EPN  is  40.9  hours  at  a  pH  of  6  and 
temperature  of  72°  C  ±  2°  C  (Shafik  et 
al.  1976). 

Colorimetric  and  gas  chromatographic 
methods  of  analysis  for  quantitatively 
determining  EPN  residues  in  and  on 
plant  species  have  been  devised  by 
Averell  and  Norris  (1948),  Coffin  and 
McKinley  (1963),  Kirkland  and  Pease 
(1967),  and  Laski  (1974).  Bhagwat  and 
Ramachandran  (1974)  described  a 
simple  and  rapid  spectrophotometric 
method  for  determination  of  EPN,  EPNO, 
and  p-nitrophenol  in  aqueous 
suspensions  and  enzymatic  digests. 

Other  methods  of  analysis  are  cited  in 
Kirkland  and  Pease  (1967). 

B.  Formulation  and  Class 

EPN  is  classed  and  used  as  a  non- 
systemic  insecticide-acaricide  and  is 
available  in  emulsifiable  concentrates, 
dusts,  wettable  powders,  and  granular 
formulations.  The  standard  commercial 
formulation  is  an  emulsiHable 
concentrate  alone  or  in  combination 
with  another  pesticide.  The 
concentration  of  EPN  ranges  from  21  to 
55%  in  these  various  formulations.  EPN 
is  registered  in  combination  with  methyl 
parathion,  guthion,  toxaphene,  and 
parathion. 

C.  Registered  Uses  and  Production 

EPN  was  patented  in  1950  by  E.  I.  du 
Pont  de  Ne  Mours,  Inc.  (Patent  Number 
2503390),  and  the  first  tolerances  were 
issued  for  the  chemical  in  the  same  year. 
Twenty-six  companies  hold  Federal 
registrations  and  formulate  72  registered 
products.  Six  companies  have  former 
state  registrations  '  and  formulate  10 
products. 

Environmental  Protection  Agency 
(EPA)  records  indicate  that  a  total  of 


'  Pesticide  products  formerly  registered  under 
state  pesticide  registration  laws  and  shipped  or 
distributed  for  sale  solely  within  intrastate 
commerce  are  subject  to  Federal  pesticide 
regulations  under  40  CFR  162.17(a).  Application  has 
been  made  to  obtain  Federal  registration  for 
intrastate  use  of  these  products. 
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4,126,500  pounds  of  EPN  were  used  in 
the  United  States  during  1974  (EPA 
1977).  Of  this  total,  about  2  pounds  were 
used  in  industry;  8,000  pounds  were 
used  in  government;  and  4,118,500 
pounds  were  used  in  agriculture.  Of  the 
agriculture  total,  4,500  pounds  were  used 
on  beans;  326,000  pounds  on  corn;  and 
3,788,000  pounds  on  cotton.  Several 
reports  indicate  that  the  amount  of  EPN 
used  in  1974  prpbably  is  much  less  than 
the  amount  currently  used.  In  1976,  EPN 
usage  in  Mississippi  alone  amounted  to 
2,469,700  pounds  (MSCL  1977).  And  in 
California  in  1977,  EPN  usage  increased 


The  National  Soil  Monitoring 
Program,  conducted  by  EPA’s  Ecological 
Monitoring  Branch,  has  collected 
information  on  the  application  of  EPN 
by  landowners  (Memo  1977).  Most 
recorded  applications  were  on  cotton. 
The  data  in  Table  1  indicates  the 
percentage  of  sample  cropland  sites  to 


from  a  7-year  average  (1970  to  1976)  of 
9,600  pounds  to  a  total  of  293,500 
pounds.  Of  this  1977  total.  289.000 
pounds  were  used  on  cotton  (Memo 
1978d). 

This  chemical  is  registered  for  ground 
and  aerial  application  as  a  mosquito 
larvicide  by  Mosquito  Abatement 
Districts,  Public  Health  Officials,  and 
other  trained  personnel  of  Public 
Mosquito  Control  Programs  (Memo 
1978a).  All  tolerance  petitions  have  been 
submitted  by  E.  I.  du  Pont  de  Ne  Mours 
Co.,  Inc. 


EPN  to  Cropland  Sites-^ 
to  197^ 


which  EPN  was  applied.  The  percentage 
of  application  was  low  ( <1%)  and 
remained  constant  between  fiscal  year 
(FY)  1969  and  FY  1974. 

The  use  data  available  to  the  Agency 
generally  indicates  that  applicators  are 
most  at  risk  from  exposure  to  EPN.  The 
general  population  would  be  at  risk  from 


EPN  application  near  homes  and  other 
work  or  recreational  areas,  or  from  EPN 
residues  on  food  (mostly  cottonseed 
meal  and  oil)  (see  also  Section  III.A.(3)). 

D.  Tolerances 

Established  residue  tolerances  for 
EPN  in  or  on  raw  agricultural 
commodities  are  listed  in  40  CFR  180.119 
as  follows:  3  parts  per  million  (ppm)  in 
or  on  apples,  apricots,  beans,  beets 
(with  or  without  tops)  or  beet  greens 
alone,  blackberries,  boysenberries, 
cherries,  citrus  fruits,  corn,  dewberries, 
grapes,  lettuce,  loganberries,  nectarines, 
olives,  peaches,  pears,  pineapples, 
plums  (fresh  prunes),  quinces, 
raspberries,  rutabagas  (with  or  without 
tops)  or  rutabaga  tops,  spinach, 
strawberries,  sugar  beets  (but  not  sugar 
beet  tops),  tomatoes,  turnips  (with  or 
without  tops)  or  turnip  greens,  and 
youngberries;  0.5  ppm  in  or  on  almonds, 
cottonseed,  pecans,  and  walnuts;  and 
0.05  ppm  (negligible  residue)  in  or  on 
soybeans. 

E.  Metabolism 

(1)  Mammals.  Neal  and  DuBois  (1965) 
first  proposed  a  metabolic  pathway  for 
biotransformation  of  EPN  of  p- 
nitrophenol  in  the  mammalian  system 
which  involved  oxidative  desulfuration 
to  form  the  active  toxic  metabolite  i 

EPNO  (O-ethyl  O-p-nitrophenyl  phenyl  | 

phosphonate)  and  subsequent  j 

hydrolysis  by  esterases.  | 

Based  on  the  works  of  Ahmed  et  al.  | 
(1958)  and  Nakatsugawa  et  al.  (1968),  j 

Menn  (1971)  proposed  a  metabolic  i 

pathway  for  EPN  in  animals  consisting  | 
of  the  toxic  metabolite  EPNO,  and  ' 

detoxification  products  EPPTA  (O-ethyl 
phenyl  phosphonothioic  acid),  EPPA  (O- 
ethyl  phenyl  phosphonic  acid).  PNP  (p- 
nitrophenol),  and  amino-EPN  (see 
Figure  1).  J 


Table  1.  Application  of 


During  FY  1969 


FY 

Frequency  of 
Application 

Avg  Rate  of 
Application 

1969 

(2 

0.  n 

sites  out  of  1 , 684 ) 

1.5  pounds/- 
acre  on  cotton 

1970 

(3 

0.2^ 

sites  out  of  1 , 346) 

1 . 1  pounds/- 
acre  on  cotton 

197? 

(0 

0^ 

sites  out  of  1  ,  473  ) 

1973 

(  1 

0.1? 

site  out  of  1  ,  402 ) 

3.0  pounds/- 
acre  on  cotton 

197M 
! _ _ 

(  1 

0.1? 

site  out  of  1,165) 

0.38  pounds/- 
acre 

on  sweet  corn 

a/  Location  of  sites  were  not  listed  in  the 
Monitoring  Branch's  report. 


NADi»M,  EPNO 
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DuPont  (1977a)  *  reported  small 
amounts  of  radioactivity  in  the 
gastrointestinal  tract  (0.4%),  carcass 
(1.1%),  hide  (5.6%),  and  internal  organs 
(0.2%)  of  a  single  male  rat  orally  dosed 
with  5.5  mg  of 

(phenylphosphonothioate)  EPN  after' 
three  days.  The  high  percentage  of 
radioactivity  in  the  hide  was  attributed 
to  grooming.  Excretory  products 
accounted  for  the  major  radioactivity 
recovered.  Within  72  hours,  58%  of  the 
original  radioactivity  was  in  the  rat 
urine  and  26%  was  in  the  feces.  No 
respired  ‘OEPN  was  detected.  The 
major  metabolites  in  both  urine  and 
feces  were  EPPTA,  EPPA, 
phenylphosphonothioic  acid,  and 
phenylphosphonic  acid.  No  intact  EPN 
or  EPNO  was  found. 

Ahmed  et  al.  (1958),  using  colunm 
chromatography  and  infrared  spectra 
methods,  analyzed  EPN  degradation 
products  in  one-liter  samples  of  cow 
rumen  juice  to  which  300  ppm  each  of 
EPN  and  its  oxygen  analogue,  EPNO, 
had  been  added.  After  three  hours,  5%  of 
the  EPN  was  recovered  as  amino-EPN 
and  50%  of  the  EPNO  as  amino-EPNO. 
The  remaining  compounds  were 
considered  as  products  of  hydrolysis. 

(2)  Invertibrates.  Carlson  (1972) 
examined  the  ability  of  the  quahaug,  a 
mollusc  [Mercenaria  mercenaria).  to 
oxidixe  or  reduce  EPN  by  analyzing 
various  tissues  for  the  presence  of  p- 
nitrophenol.  This  byproduct  was  not 
detected  in  whole  liver  homogenates,  in 
9.000  gram  supematent  fractions  or 
microsomal  fractions  of  the 
hepatopancreas,  or  in  whole 
homogenates  of  mantle,  foot,  and  gills. 
The  author  concluded  that  the  quahaug 
was  unable  to  metabolize  the  EPN.  This 
finding  is  consistent  with  data  showing 
that  EPN  is  apparently  more  toxic  to 
aquatic  invertebrates  than  to  aquatic 
vertebrates  (see  Section  III.B). 

(3)  Plants.  DuPont  (1977a)  reported 
rapid  metabolic  degradation  of  ‘‘HD- 
phenylphosphonothioate)  EPN  on  young 
greenhouse  cotton  plants  sprayed  once 
with  the  equivalent  of  8  ounces  EPN/lOO 
gal  water.  EPPA  was  the  primary 
metabolite  found.  After  two  weeks,  43% 
of  the  total  radioactivity  consisted  of 
EPPA.  23%  consisted  of  intact  EPN.  20% 
consisted  of  phenylphosphonic  acid,  and 
14%  consisted  of  unextracted  residue 
and  unknown  polar  and  non-polar 
compounds. 

(4)  Model  Ecosystem  Study.  Algae 
[Oedogonium),  daphnia  {Daphnia),  snail 
(/%yso),  mosquito  [Culex],  and  fish 
[Gambusia]  which  had  been  placed  in  a 

*  Studies  suboutted  by  registrants  in  support  of 
tolerance  petitions  are  automatically  classified 
Coofidential  prior  to  action  on  the  petition. 


model  ecosystem  were  analyzed  for 
biotransformation  of 
(phenylphosphonothioate)  by  Metcalf 
(Letter  1977a).®  This  system  consisted  of 
a  glass  aquarium  containing  a  sloping 
shelf  of  15  kg  washed  white  quartz  sand 
in  addition  to  the  organisms.  One  mg.  or 
the  equivalent  of  0.2  kg/hectare  (0.18 
pounds/acre),  of  *OEW  was  applied 
to  the  leaves  of  sorghum  plants.  Tliirty- 
three  days  after  application  the 
organisms  were  removed  and  analyzed 
using  thin-layer  chromatography  and 
radiochemistry.  All  the  organisms 
except  the  snail  appeared  to  metabolize 
EPN  and  contained  various  metabolic 
products  of  EPN  including  amino-EPN. 
EPNO,  phenylphosphonic  acid,  EPPA, 
and  EPPTA. 

F.  Environmental  Fate 

(1)  Persistence:  Soils.  Terriere  and 
Ingalsbe  (1953),  using  a  mosquito  larvae 
bioassay  technique,  analyzed  for  EPN 
deposits  in  the  upper  six  inches  of  a 
sandy  loam  soil  treated  with  10  pounds 
of  active  ingredient  per  acre.  Residues  of 
0.2  ppm  EPN  were  found  to  persist  in  the 
soil  after  two  years. 

Metcalf  (Letter  1977a)  studied  the 
persistence  of  ‘‘‘C  EPN  and  ‘“'C 
parathion  in  the  sand  of  a  model 
ecosystem  (see  Section  LE.(4)  for 
protocol).  EPN  was  found  to  be  nearly 
three  times  as  persistent  as  parathion. 
comprising  84.5%  of  the  total  extracted 
‘Xi;  from  sand  after  33  days.  The 
remaining  extracted  'Hi;  products  were 
amino-EPNz  (0.4%),  EPNO  (0.574%).  polar 
compounds  (4.66%).  and  unknowns 
(9.88%). 

DuPont  (1977a)  reported  that  the  half- 
life  of  intact  'Hi:  EPN  in  soil  ranged  from 
two  weeks  in  Dundee  silt  loam  to  one 
month  in  Keyport  silt  loam  under  actual 
field  conditions  in  soil  treated  with  1.8 
pounds  active  ingredient  per  acre.  After 
four  months  more  than  90%  of  the 
residual  radioactivity  was  in  the  upper 
0-  to  3-inch  layer  in  both  types  of  soil. 
The  only  metabolites  found  were  those 
possessing  the  phenylphosphonic  acid 
moiety.  In  greenhouse  soil  studies,  the 
half-life  of  intact  EPN  on  Fallsington 
sandy  loam  was  repored  to  be  five  to  six 
weeks.  r 

(2)  Persistence:  Water.  According  to 
the  findings  of  Shafik  et  al.  (1976),  EPN 
hydrolyzes  less  slowly  than  other 
organophosphate  compounds.  It  has  a 
hydrolytic  half-life  of  40.9  hours  at  a  pH 
of  6  and  temperature  of  72°C  ±  2'C. 
Acute  toxicity  data  available  to  the 
Agency  show  that  96-hr  LCsos  for  aquatic 
vertebrates  range  from  16.5  to  80  ppb 

*The  author  is  preparing  this  material  for 
publication  and  has  asked  that  it  not  be  released. 


[see  Section  EI^  appears  to  be 
more  toxic  to  aquatic  invertebrates. 

(3)  Bioaccumulation.  EPN 
bioaccumulates  in  certain  organisms. 
Metcalf  (Letter  1977a),  in  a  model 
ecosystem  study  previously  described  in 
Section  I.E.(4),  showed  that  EPN 
accumulates  in  organisms  to  a  higher 
degree  than  parathion.  but  accumulates 
less  than  leptophos  and 
desbromoleptophos.  EPN  ecological 
magnification  *  values  were  73  for  alga. 

77  for  daphnia.  12,561  for  snails.  315  for 
mosquitoes,  and  348  for  fish  (Gambusia). 

Schimmel  et  al.  (1978),  in  96-hr  toxicity 
tests,  reported  an  average 
bioconcentration  factor  of  260  in  spot 
[Leiostoma  xanthurus).  In  another  96-hr 
toxicity  test,  Schimmel  (Letter  1978a) 
reported  an  average  bioconcentration 
factor  of  756  for  pinfish  [Logodon 
rhomboides). 

In  an  EPN  uptake/depuration  study. 
Schimmel  (Letter  1978b)  reported  a 
bioconcentration  factor  of 
approximately  700X  in  pinfish.  EPN  was 
readily  concentrated  in  the  tissues  of  the 
fish  to  an  equilibrium  concentration  of 
approximately  1.7  ug/g  (1.7  ppm).  Within 
one  week  after  termination  of  the 
exposure,  no  EPN  was  detected  in  the 
tissues. 

(4)  Transport.  The  findings  of  DuPont 
(1977a),  previously  cited  in  Section  F.(l). 
show  that  there  is  little  movement  of 
EPN  in  soil. 

G.  Residues 

(1)  Air,  Water,  and  Soil.  Neither  the 
EPA  National  Air  Monitoring  Program. 
(Memo  1977)  nor  the  EPA  National 
Estuarine  Monitoring  Program  has  data 
on  EPN. 

EPA’s  National  Soil  Monitoring 
Program  has  sampled  agricultural  soils 
to  assess  pesticide  residue 
concentrations  (Memo  1978b).  EPN  was 
not  detected  during  the  widespread 
agricultural  monitoring  from  FY  1969  to 
1973.  However,  detectable 
concentrations  of  EPN  were  found  in  3 
of  30  samples  collected  from  cotton 
fields  in  Mississippi  in  1976.  Comparison 
of  the  1976  results  with  the  results 
obtained  in  1972  indicates  that  residual 
EPN  in  soil  may  be  increasing. 

(2)  Feed.  Osbum  et  al.  (1960)  studied 
the  persistence  of  EPN  on  forage  under 
sprayed  pecan  trees  in  Albany,  Georgia, 
during  1957  and  1958.  EPN  was  applied 
three  times  at  two-week  intervals  at  a 
rate  of  2  pounds  of  25%  wettable  powder 
in  100  gal  water.  Residues  were 
analyzed  using  the  method  of  Averell 

*  "Ecological  magnification'*  and 
“Bioconcentration”  are  here  defined  as  the 
concentration  of  the  parent  compound  in  the 
organism  as  compart  to  concentration  in  water. 
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and  Norris  (1948).  The  following  results 
w  ere  obtained  (Table  2).  Over  90%  of  the 
initial  residues  were  lost  after  two 


weeks.in  all  but  one  trial.  There  is  no 
established  tolerance  level  for  residues 
of  EPN  on  grass  or  grass  hay. 


Table  ?.  EFN  Residues  on  Forage  Under  Sprayed  Pecan  Trees 
l\i r ing  1957  and  1958 _ _ 


Da^  s 

Folic wing  Residues  (ppm) 

Trea t ment  First  Application  Second  App l.ication  Third  Application 


1957 

1958 

1957 

1958 

1957 

1958 

0 

36.11 

TO 

33.2 

39.0 

20 

33.2 

7 

11. 0 

4.9 

6.4 

7.9 

0.6 

8.8 

13 

0.9 

3.5 

2.0 

2.5 

0.4 

5.8 

(3)  Food:  FDA  Commodity  Survey. 

The  Food  and  Drug  Administration 
(FDA)  has  been  collecting  food  and  feed 
samples  on  domestic  and  imported 
products  for  a  number  of  years, 
analyzing  each  sample  to  determine 


pesticide  residue  levels  and  frequency  of 
occurrence  (FDA  undated).  The  FDA 
surveillance  program  ®  surveyed  for  EPN 
during  FY  1972  through  1976.  Residues  of 
EPN  were  found  only  in  1975  on  the 
following  domestic  products  (Table  3). 


Table  3.  EPN  Residues  Reported  by  FDA 


Surveillance  Program  for  FY 
1972  to  1976 _ 


L  fy 

State 

Commodity 

Residue  (ppm) 

1  1975 
!  1975 

NY 

large  fruits  • 
(baby  food) 

trace 

MA 

Infant  Jr.  Foods 
(apples ) 

trace 

1975 

FL 

a  ^ 

nuts  (peanuts)— 

0.18 

1975 

FL 

3  / 

nuts  (peanuts)— 

0.20 

a/  There  is  no  established  tolerance  level 
for  EPN  on  peanuts. 


A  review  of  the  Pesticides  Monitoring 
Journal  for  the  years  1964  through  1974 
revealed  no  other  positive  or  negative 
reports  for  EPN  residues  on  food  and 
feed  products. 

(4)  Plants.  Wolfenbarger  et  al.  (1970), 
using  gas  liquid  chromatography  (GLC), 
analyzed  surface  and  internal  residues 
following  foliar  treatment  of 
conventional  and  ultra  low  volume 
(ULV)  emulsion  sprays  of  1.12  kg  EPN/ 
ha  (1  pound  EPN/acre)  to  cotton  foliage 
in  Brownsville,  Texas.  The  original 
external  residue  concentration  declined 


by  50%  15.1  and  19.7  hours  after 
treatment  with  the  ULV  and  the 
conventional  spray,  respectively.  After 
three  days,  external  residues  on 
conventional  and  ULV-treated  cotton 
plants  were  0.019  and  0.01  ug/cm®, 
respectively.  No  residues  were  detected 
on  internal  samples. 

(5)  Animals.  Hodge  et  al.  (1954) 
analyzed  tissues  from  rats  used  in  a 
two-year  dietary  study  ®  and  found  that 
there  was  little  tendency  for  storage  of 
EPN  (Table  4). 


Table 

4. 

Residu 

ey  Found  in 

the  Tissues 

of  Ra 

ts  After 

a  Two- 

Year  Feeding 

Study 

. 

Ranges  in 

Tissue  Resi 

dues 

(ppm) 

Perirenal 

Sox 

Dj  et 

s  (ppm) 

Liver 

Kidne 

V  fat 

Brain 

Spleen 

^  H 

50 

&  150 

0-5 

0-2 

0-2 

0-7 

0-6 

450 

4-7 

2-3 

2-4 

4-6 

5-9 

F 

25 

&  75 

0-9 

0-3 

0-4 

0-6 

0-22 

225 

5-7 

•  2-5 

•  3 

3-12 

5-31 

‘The  FDA  Program  under  which  continuous 
monitoring  is  carried  out. 


*It  is  not  known  if  the  tissue  samples  were 
analyzed  immediately  after  termination  of  the 
experiment,  or  if  there  was  a  time  lapse. 


(6)  Humans.  The  National  Human 
Monitoring  Program  for  Pesticides, 
through  its  cooperative  arrangement 
with  the  National  Center  for  Health 
Statistics  of  the  U.S.  Public  Health 
Service,  is  sampling  human  urine  for  p- 
nitrophenol  (Memo  1977).  This  survey, 
however,  will  not  be  completed  until 
1979.  Preliminary  data  suggest  that 
human  exposure  to  parathion,  methyl 
parathion,  and  EPN  (all  of  which 
produce  p-jiitrophenol  upon  metabolism) 
is  at  a  low  frequency  and  level.  To  date 
approximately  400  out  of  a  total  of  7,500 
samples  taken  of  the  general  population 
have  been  analyzed.  p-Nitrophenol  has 
been  detected  in  approximately  2%  of 
the  samples. 

H.  Toxicity  Studies 

(1)  Aquatic  Species.  A  summary  of  the 
available  data  on  the  acute  toxicity  of 
EPN  to  fresh  water,  marine,  and 
estuarine  species  is  listed  in  Table  5. 

(2)  Birds.  A  summary  of  the  available 
data  concerning  the  toxicity  of  EPN  to 
birds  is  listed  in  Table  6. 

(3)  Mammalian  Species.  A  summary 
of  the  available  data  concerning  the 
toxicity  of  EPN  to  mammals  is  listed  in 
Table  7.  Additional  information  is 
provided  by  Hodge  et  al.  (1954),  Frawley 
et  al.  (1957),  and  Radeleff  and  Woodard 
(1957). 

Palmer  (1974),  in  acute  oral  toxicity 
studies,  found  minimal  toxic  doses  of  2.5 
mg/kg  for  calves  and  25  mg/kg  for 
yearling  cattle  and  sheep.  Maximal  non¬ 
toxic  doses  were  1  mg/kg  for  calves  and 
10  mg/kg  for  yearling  cattle  and  sheep. 

Palmer  (1974)  estimated  that 
unrestricted  grazing  by  livestock  of 
vegetation  treated  at  recommended 
application  rates  could  potentially 
expose  these  animals  to  doses  of  5  to  84 
mg  EPN/kg  body  weight  per  day.  An 
application  rate  of  4.5  kg/ha  or  more 
would  be  hazardous  to  sheep  and  cattle. 
The  lowest  recommended  application 
rate  for  EPN  (0.84  kg/ha)  would 
probablly  be  hazardous  to  calves. 
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Table  5.  Acute  Toxicity  of  EPN  to  Fresh  Water  and  Marine/Estuarine  Species 
~  Exposure  Time/-  Toxicity 

Species  Toxicity  Parameter  Value  (ppb)  Reference  I 

'  "  '  ^  i  ! 


juvenile  striped  bass 

1  "(Morone  Saxatilis) 

96  hr/TLn^^ 

60 

- J 

Korn  and  Earnest  j 

(197'l)  1 

i  rice  field  fish 

1  (Aplocheilus  latipes) 

24  hr/LC-50^^ 

290 

Shim  and  Self  ( 1973)  ! 

1 

! 

1  fatliead  minnow 
!  (Pimephales  promelas) 

1 

96  hr/TLzn 

1,000 

Henderson  and  Picker-j 
ing  (1957) 

I 

\  spot 

i  (Leistomus  xanthurus) 

96  hr/IX-50 

25.6 

1 

Schijiimel  et  al,  j 

(1978)  j 

1  bluegill  sunfish 

1  (Lepomis  macrochirus) 

96  hr/LC-50 

80 

Letter  (1977b)-^  | 

£ 

t 

i 

1  rainbofr/  trout 

I  (Salmo  gairdnerii) 

E 

96  hr/LC-50 

190 

Letter  ( 1977b)  [ 

1 

1 

j  carp 

i  (Cyprinus  carpio) 

48  hr/TLm 

350 

Nishiuchi  and 
Hashimoto  (1967) 

! 

carp 

1  (Cyprinus  auratus) 

48  hr/TLm 

320 

Nishiuchi  and 
Hashimoto  (1967) 

scud 

(Gammarus  lacustris) 

96  hr/LC-50 

15 

Sanders  ( 1969) 

daphnia 

(Daphnia  pulex) 

3  hr/TLm 

1.2 

Nishiuchi  and 
Hashimoto  (1967) 

daphnia 

:  (Moina  macrocopa) 

3  hr/TLm 

7.1 

Nishiuchi  and 
Hashirrjoto  (1967) 

1 

!  daphnia 

1  (Daphnia  magna) 

48  hr/LC-50 

0.32 

Letter  ( 1977b) 

i 

r 

!  pink  shrimp 

1  (Penaeus  duoraram) 

96  hr/LC-50^^ 

0.29 

Schimmel  et  al.  ! 

(1978)  ; 

1  p infish 

1  (Uigodon  rhomboides) 

96  hr/LC-50 

16.4 

Letter  (1978)  j 

i 

S 

a/  Median  tolerance  lln-ii  t. 

b/  Lethal  concentration  to  50%  of  the  population. 

c/  EPN  is  extremely  toxic  to  pirik  shrimp  (Penaeus  duorarum).  Schimmel  et  al. 
T1977)  reported  that  at  a  concentration  of  EPN  below  the  limit  of  detecta¬ 
bility  (0,02  ppb),  20%  of  the  shrimp  used  in  his  experiment  died, 
d/  Studies  submitted  by  registrants  in  support  of  tolerance  petitions  are 
classified  CONFIDENTIAL  ai^d  may  not  be  released  without  permission. 
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Table  6.  Acute  Toxicity  of  EPN  to  Bird  Species 


Species 

Toxicity 

Parameter 

Toxicity 

Value 

Reference 

bobwhite 

(Colinus  virginianus) 

LC-50^^ 

3^9  ppm 

Hill  et  al.  (1975 

JapanG.se  quail 
(Coturnix  coturnix 

LC-50^'^ 

b/ 

4^3  ppm 

Hill  et  al.  (1975) 

japonica) 

Oral  LD-50 

5.25  mg/kg  Tucker  and  Haegele 
(1971) 

ring-necked  pheasant 
(Phasianus  colchicus) 

LC-50^'^ 

b/ 

1,075  ppm 

Hill  et  al.  (1975) 

Oral  LD-50 

53.^  mg/kg 

Tucker  and  Haegele 
(1971) 

mallard 

(Anas  platyrhynchos ) 

LC-50^'^ 

b/ 

330  ppm 

Hill  et  al.  (1975) 

Oral  LD-50 

3.08  mg/kg  Tucker  and  Haegele 
(1971) 

starling 

(Sturnus  vulgaris) 

Oral  LD-50 

’7.5  mg/kg 

Schafer  (1972) 

red-winged  blackbird 
(Agelaius  phoeniceus) 

Oral  LD-50 

3.2  mg/kg 

Schafer  (1972) 

chukar  partridge 
(Allectoris  graeca) 

Oral  LC-50^'^ 

1^.3  mg/kg 

Tucker  and  Haegele 
(1971) 

pigeon 

(Columba  livia) 

Oral  LD-50^^ 

5.9  mg/i<g 

Tucker  and  Haegele 
(1971) 

house  sparra-; 

Oral  LD-50^'^ 

12.6  mg/kg 

Tucker  and  Haegele 

(Passer  domesticus) 

Oral  LD-50^^ 

(1971) 

chicken 
(Callus  gallus 
domesticus) 

10.0  mg/kg 

Abou-Donia  (1977) 

LC-50  =  median  lethal  concentration  based  on  five  days  of  exposure 
of  approximately  two-week  old  birds  to  treated  feed,  followed  by  three 
days  exposure  to  untreated  feed, 
b/  Females  only, 
c/  Males  and  females. 
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Table  7.  Summary  of  General  Mammalian  Toxicity  Data  of  EPN 


]  Test 

1  Species 

Type  of 

Study 

Dose  level 
Remarks 

Results 

n 

References 

|rat 

acute 

oral  LD-50 

7.6  ing/kg  (female) 

33  mg/kg  (male) 

Neal  and  DuBois  I 

(1965) 

! 

i 

i 

1 

3 

acute 

oral  LD-50 

- 

7.7  mg/kg  (female) 

36.0  mg/kg  (male) 

Gaines  (1969)  ^ 

i 

1 

j  rat 

acute 
oral  LD-50 

- 

37.5  mg/kg  (female) 

Suzuki  (1973)  1 

1 

weanling  acute 
rat  oral  LD-50 

- 

8.0  mg/kg 

Brodeur  and  DuBois 

(1963)  1 

! 

rat 

1 

acute 

dermal  LD-50 

- 

25  mg/kg  (female) 

230  mg/kg  (male) 

Gaines  (1969)  '  | 

1 

1  rabbit 

acute 

dermal 

200  mg/kg 
2,000  mg/kg 

no  effect 
of  4  died 

Letter  ( 1977b) 

1  rat 

acute  (4-hr)  2.0  mg/liter 
inhalation  102  mg/liter 

no  effect 

6  of  10  rats  died 
within  4  hrs 

Letter  (1977b) 

j  rabbit 

eye 

irritancy 

0.1  ml 

no  effect  after  24 
hrs;  3  of  8  died^'^ 

Letter  (1977b) 

j  dog 

1 

1 

chronic 

oral 

0,  0.1,  0.5 
and  2.0  mg/ieg 
(1  year) 

no  effects  other 
than  tendency  for 
increased  liver  weight 
with  increasing  doses 

Hodge  et  al.  (1954) 

J 

rat 

1 

I 

chronic 

oral 

0,  50,  150  and 
^50  ppm  (male) 
and  0,  25,  75, 
and  250  ppm 
(female)  for 

2  years 

no  effect  other 
than  retarded  growth 
at  450  ppm  (male)  and 
225  ppm  (female) 

Hodge  et  al.  (1954)j 

! 

1 

1 

i 

1 

rat 

^  /  COM 

chronic 

oral 

0,  3,  15,  and 
75  ppm  (male 
and  female) 
for  6  months 

depression  of  secre¬ 
tion  of  submandibular 
gland  at  75  ppm  at 

3  months 

Suzuki  ( 1973)  S 

1 

a/  EPN  is  highly  toxic  via  the  ocular  route  without  signs  of  eye  irritancy. 


eiCUNG  CODE  S54W-01-C 
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(4)  Toxicity  of  EPN  Metabolites  and 
Isomers.  Dupont  (1977b) in  acute  oral 
toxicity  tests  on  rats  using  metabolites 
of  EPN,  reported  approximate  lethal 
dose  (ALD)  *  values  of  <5,000  mg/kg  for 
ethyl  phenylphosphonic  acid,  2,250  mg/ 
kg  for  ethyl  phenylphosphonothioc  acid. 


and  3,400  mg/kg  for  phenyl  phosphonic 
acid. 

Ohkawa  et  al.  (1977)  determined  LDso 
values  for  the  optical  isomers  of  EPN  in 
mice,  hens,  houseflies,  and  rice  stem 
borer  larvae  (Table  8). 


Table  8.  Toxicity  of  EPN  Isomers  to  Mice,  Hens,  House 


flies,  and  Rice-Stem  Borer  Larvae 


Species 

Type  of 

Administration 

LD-50 

Compound 

.(  +  )  EPN 

(-)  EPN 

(+)  EPN 
[racemic] 

Mou  SQ 
(mg/kg) 

intraperito¬ 
nea  1 

17 

T? 

l6 

Hen 

(mg/kg) 

int  raperito- 
neal 

12 

17 

Housefly* 

(ug/kg) 

topical 

1.1 

3.2 

1.3 

Rice-stem 

borer 

(ug/kg) 

topical 

2.9 

11.7 

5.9 

The  authors  reported  that  the  (+) 
isomer  of  EPN  exhibited  a  greater 
insecticidal  toxicity  to  houseflies  (2.9X) 
and  rice  stem  borer  (4.0X)  than  the  (  — ) 
EPN  isomer.  The  (  +  )  isomer  was  also 
found  to  be  3.9X  as  toxic  to  hens.  Both 
isomers  were  reported  to  be  equally 
toxic  to  mice.  Similar  results  were 
obtained  by  Nomeir  and  Dauterman 
(Undated)  in  houseflies  and  mice  using 
the  optical  isomers  of  EPN  and  EPNO. 

I.  Pesticide  Episode  Review  System 
(PERS)  Reports 

A  Pesticide  Episode  Reports  System 
(PERS)  ®  is  maintained  by  EPA's 
Pesticide  Response  Branch  of  the  Office 
of  Pesticide  Programs  (Memo  1976). 
PERS  collects  reports  of  pesticide 
exposure  affecting  humans,  domestic 
animals,  livestock,  and  wildlife. 

From  1971  to  1976  six  episodes  were 
reported  involving  the  pesticide  EPN. 
Five  of  these  episodes  involved  human 
exposure  to  EPN  and  other  pesticides; 
one  involved  contamination  of 
unspecified  materials  during 
transportation  by  EPN  alone.  Of  the  five 


’  Studies  submitted  by  registrants  in  support  of 
tolerance  petitions  are  automatically  classified 
Confidential  prior  to  action  on  the  petition. 

'The  ALD  was  based  on  single  doses  of  one 
animal  per  dose  level  by  intragastric  intubation. 


cases  involving  humans,  two  reported 
normal  cholinesterase  levels,  two  did 
not  report  on  cholinesterase  levels,  and 
one  reported  a  cholinesterase  level  of 

1.45  International  Units  (Normal  range, 

2.45  to  5.04).  All  five  of  these  cases 
involved  exposure  to  other  pesticides  as 
well  as  to  EPN. 

II.  Regulatory  History 

EPN  has  been  subjected  to  three 
regulatory  actions,  initiated  during  the 
period  when  USDA  was  responsible  for 
the  regulatory  control  of  pesticides. 

PR  Notice  66-6  published  on  February 
1, 1968,  proposed  the  cancellation  of  use 
of  El’N  on  onions  in  the  absence  of  a 
finite  tolerance  or  exemption  (USDA 
1968a). 

PR  Notice  66-8  published  on  April  24, 
1968,  classified  certain  chemical  use 
patterns  as  non-food  uses,  allowing 
registration  of  products  for  these  uses  to 
continue  in  the  absence  of  finite 
tolerances.  Use  of  EPN  as  a  special 
mosquito  larvicide  was  classified  as  a 
non-food  use  (USDA  1968b). 

PR  Notice  68-19  published  on 
November  29, 1968,  classified  EPN  and 
certain  other  pesticides  as  highly  toxic 
to  bees  and  required  the  label 


•This  system  is  now  (1979)  called  the  Pesticide 
Incident  Monitoring  System  (PIMSJ. 


statement,  “This  product  is  highly  toxic 
to  bees  exposed  to  direct  treatment  or 
residues  on  crops.  Protective 
information  may  be  obtained  from  your 
Cooperative  Agricultural  Extension 
Service”  (USDA  1968c). 

III.  Summary  of  Scientific  Evidence  To 
Support  Rebuttable  Presumption 

A.  Delayed  Neurotoxicity 

40  CFR  162.11(a)(3)(ii)(B)  provides  that 
a  rebuttable  presumption  shall  arise  if  a 
pesticide  “(pjroduces  any  other  chronic 
or  delayed  toxic  effect  in  test  animals  at 
any  dosage  up  to  a  level,  as  determined 
by  the  Administrator,  which  is 
substantially  higher  than  that  to  which 
humans  can  reasonably  be  anticipated 
to  be  exposed,  taking  into  account 
ample  margins  of  safety.  .  .  .”  The 
Agency  has  concluded  that  all 
pesticides  containing  EPN  exceed  the 
chronic  risk  criterion  relating  to  delayed 
neurotoxicity. 

Delayed  neurotoxity  is  a  phenomenon 
caused  by  some  organophosphorous 
compounds  such  as  tri  orthocresyl 
phosphate  (Smith  et  al.  1932)  and 
leptophos  (Abou-Donia  and  Preissig 

1976) .  A  characteristic  clinical  sign  of 
this  adverse  effect  in  sensitive  species  is 
ataxia  which  usually  appears  several 
days  after  dosing  or  poisoning. 
Histopathclogically,  delayed 
neurotixicity  appears  to  be 
characterized  by  a  dying  back  of  the 
axonal  region  of  the  neuron  with 
secondary  damage  to  the  myelin  sheath 
(Johnson  1974).  The  target  site  in  the 
central  nervous  system  is  believed  to  be 
a  specific  protein  called  neurotoxic 
esterase  (Johnson  1975;  El-Sebae  et  al. 

1977) .  Because  of  its  sensitivity,  the 
chicken  hen  is  the  species  of  choice  in 
neurotoxicity  testing. 

In  assessing  the  risk  of  EPN  to  human 
health,  the  Agency  has  considered  the 
lowest  tested  dosage  (0.01  mg/kg  per 
day)  which  has  not  produced  either 
histological  changes  or  clinical  signs 
indicative  of  delayed  neurotoxity  in  the 
most  sensitive  species  (no-observed 
effect  level,  or  NOEL).  Based  on  the 
exposure  estimates  discussed  in  Section 
ni.A.(3)  of  this  document,  the  Agency 
concludes  that  the  anticipated  amount 
of  EPN  to  which  pesticide  applicators 
and  unprotected  bystanders  may  be 
exposed  by  the  dermal  (and,  in  some 
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instances,  by  the  inhalation)  route  may 
not  provide  an  ample  margin  of  safety. 
The  Agency  also  concludes  that 
insufficient  information  exists  on  the 
exposure  of  the  general  population  to 
EPN  resulting  from  the  consumption  of 
residues  on  food  to  initiate  a  rebuttable 
presumption.  The  Agency  requests 
registrants  and  other  interested  parties 
having  information  on  EPN  residues  on 
food  to  submit  such  information  to  the 
Agency  for  consideration  in  the  RPAR 
process.  Finally,  the  Agency  also 
requests  registrants  and  other  interested 
persons  to  comment  on  information  the 
Agency  has  received  which  indicates 
that  some  applicators  may  ignore  label 
directions  to  wear  protective  clothing. 

(1)  Hens.  Abou-Donia  and  Graham 
(1978)  administered  technical  grade  EPN 
(85%)  to  19-month-old,  mixed-breed 
laying  hens  Callus  gallus  domesticus), 
weighing  1.57  ±  0.03  kg.  The  birds  were 
placed  in  individual  cages  for  one  week 
to  adjust  to  the  environment  before 
beginning  the  study.  Seven  groups  of 
birds  (six  birds  in  each  group)  received 
single  daily  oral  doses  of  0.01,  0.1,  0.5, 

1.0,  2.5,  5.0,  and  10,0  mg/kg  of  technical 
EPN  in  gelatin  capsules  for  three 
months.  Surviving  birds  were  observed 
for  an  additional  month  after 
termination  of  the  treatment.  Four 
groups  of  controls  were  used.  These 
were  administered  empty  gelatin 
capsules,  atropine  sulfate  (only  for  34 
days),  parathion  (negative  controls),  and 
tri-o-cresyl  phosphate  (TOCP-positive 
controls),  respectively. 

All  hens  given  doses  of  2.5,  5.0,  and 
10.0  mg  EPN/kg  showed  acute 
cholinergic  signs  shortly  after 
administration  of  the  first  dose.  All 
subsequent  administrations  of  EPN  at 
these  dosages  were  preceded  by  oral 
administration  of  atropine  sulfate  in 
order  to  avert  the  pesticide's  acute 
effects. 

Five  to  21  days  after  the  initial  dose, 
ataxia  was  observed  in  all  hens 
receiving  EPN  at  0.1  to  10  mg/kg.  Ataxia 
became  evident  an  average  of  19  days 
after  administration  at  the  0.1  mg/kg 
level,  compared  to  8.6  days  at  the  10.0 
mg/kg  level.  Hens  given  0.01  mg/kg 
showed  no  abnormalities  throughout  the 
experiment. 

■Phe  severity  of  the  clinical  effects  was 
dose  dependent.  The  clinical  condition 
of  four  of  the  six  hens  that  were  dosed 
with  10  mg  EPN/kg  per  day  progressed 
from  paralysis  at  7  to  66  days,  to  death 
at  8  to  67  days.  One  hen  died  shortly 
after  the  first  dose  without  paralysis, 
and  the  sixth  hen  demonstrated  severe 
ataxia.  Four  of  the  six  hens 
administered  2.5  mg  EPN/kg  per  day 
experienced  ataxia  with  near  paralysis. 
Two  hens  demonstrated  severe  ataxia 


characterized  by  legs  sprawling  out  in 
front,  inability  to  stretch  the  legs,  and 
lowering  of  the  hind  quarters.  At  the  0.5 
mg/kg  level,  five  hens  exhibited  total 
ataxia  (characterized  by  a  disturbance 
of  control  of  leg  movement  with  a 
change  in  gait),  and  one  hen  progressed 
to  severe  ataxia.  At  the  0.1  mg/kg,  the 
clinical  condition  of  five  hens 
progressed  to  total  ataxia.  Three  days 
after  the  last  dose  of  EPN,  the  condition 
of  all  five  hens  improved  to  mild  ataxia 
(characterized  by  diminshed  leg 
movement,  reluctance  to  walk,  and  the 
tendency  to  slide  on  the  floor  and  fly). 
However,  the  mild  ataxia  persisted 
during  the  remaining  27  days  of  the 
observation  period.  The  condition  of  the 
sixth  hen  progressed  to  paralysis  and 
death. 

No  paralysis  or  ataxia  was  observed 
in  any  of  the  control  hens  administered 
empty  gelatin  capsules,  atropine  sulfate 
alone,  or  EPN  at  0.01  mg/kg.  All 
negative  control  hens  that  were  given 
parathion  showed  leg  weakness. 
However,  except  for  one  hen  which 
died,  all  completely  recovered  after 
administration  of  parathion  was 
stopped.  All  the  positive  controls 
developed  paralysis  or  near  paralysis. 

The  most  consistent  histologic 
abnormalities  were  observed  in  the 
anterior  column  of  the  spinal  cord.  All 
examined  hens  which  received  5  and  10 
mg  EPN/kg  per  day  and  two  hens  which 
received  2.5  mg  EPN/kg  per  day 
exhibited  severe  lesions  characterized 
by  loss  of  myelin;  absence  of  both  axons 
and  myelin  in  scattered  areas;  swollen, 
frayed,  and  fragmented  axons;  and 
occasional  reactive  astrocytes.  Posterior 
columns  and  sometimes  lateral  columns 
of  the  spinal  cord  exhibited  occasional 
swollen,  fragmented  axons  without 
detectable  myelin  loss.  Another  two 
hens  from  the  2.5  mg/kg  group  and  two 
hens  from  the  1.0  mg/kg  group  were 
found  to  have  occasional  swollen  and 
fragmented  sheaths  and  axons  in  the 
spinal  cord.  No  histologic  abnormalities 
were  found  in  the  remaining  four  hens  in 
the  1.0  mg/kg  group,  any  of  the  six  hens 
in  the  0.5  mg/kg  group,  nor  in  five  hens 
in  the  0.1  mg/kg  group.  One  hen  in  the 
last  group  showed  perivacular 
lymphocytic  cuffing  in  the  thoracic  cord, 
but  no  sign  of  neuronal  or  myelin 
degeneration. 

Mild  axon  and  myelin  degeneration  in 
the  sciatic  nerve  was  observed  in  one 
hen  administered  10  mg  EPN/kg  per  day. 
One  hen  given  5.0  mg  EPN/kg  per  day 
exhibited  rare  swollen  or  mission 
sheaths  and  axons  in  the  sciatic  nerve. 
No  lesions  were  observed  in  the 
examined  brains  or  retina  and  optic 
nerves  of  the  EPN-treated  hens. 


All  positive  control  hens  were 
observed  to  have  spinal  cord  lesions 
similar  to  those  observed  in  EPN-treated 
hens.  No  histological  abnormalities  were 
observed  in  the  spinal  cord,  brain,  or 
sciatic  nerve  of  hens  treated  with  empty 
gelation  capsules,  parathion,  or  atropine 
sulfate. 

In  an  unpublished  experiment 
described  in  a  preliminary  report  by 
Sakamoto  (1977),  oral  doses  of  1,  3,  and 
10  mg/kg  of  EPN  in  aqueous  suspension 
were  administered  to  three  groups  of 
White  Leghorn  laying  hens  (ten  hens  in 
each  group)  every  day  except  Sunday 
for  28  days.  The  hens  were  observed  for 
21  days  after  administration.  Four  of  the 
ten  hens  fed  the  highest  dosage  of  EPN 
demonstrated  mild  ataxia  beginning 
from  23  to  42  days  after  the  first  day  of 
administration.  It  appears  from  the 
prelimary  report  that  none  of  the 
affected  hens  recovered  during  the 
observation  period.  No  ataxia  was 
observed  in  any  of  the  hens  fed  1  or  3 
mg  EPN/kg  or  in  any  of  the  negative 
controls.  All  ten  positive  controls,  fed  50 
mg/kg  per  day  of  TOCP,  demonstrated 
paralysis.  Although  histological 
specimens  of  nerve  tissue  of  all  hens 
were  taken,  the  results  were  not 
available  when  the  preliminary  report 
was  prepared. 

A  120-day  feeding  study  of  the  effects 
of  EPN  in  the  diets  of  adult  female 
chickens  of  the  Rhode  Island  Red  strain 
is  summarized  in  a  Communicable 
Disease  Center  publication  (CDC 
Undated).  Groups  of  two  chickens  were 
fed  ground  Purina  Laboratory  Chow 
containing  0,  20,  50, 100,  200,  and  400 
ppm  of  technical  EPN,  The  two  hens  on 
the  400-ppm  dose  refused  to  eat  the 
EPN-contaminated  diet,  and  both  died 
on  the  45th  day,  presumably  of 
starvation.  The  authors  noted  muscle 
weakness  in  the  legs  in  four  chickens 
fed  approximate  average  daily  doses  of 
0.6, 1.1, 1.8,  and  2.4  mg  EPN/kg 
beginning  on  the  25th,  50th,  42nd,  and 
42nd  day  of  the  experiment, 
respectively.  This  trait  persisted  in  all 
cases  until  death  or  until  the  end  of  the 
120-day  feeding  study.  The  summary 
made  no  mention  of  whether  leg 
weakness  appeared  in  the  two  controls 
or  the  remaining  four  birds  fed  an 
average  of  0.6, 1.0,  2.3,  or  3.4  mg  EPN/kg 
per  day  over  the  course  of  the  120-day 
feeding  period.  A  histopathological 
examination  was  not  performed  on  any 
of  the  birds. 

Durham  et  al.  (1956)  dosed  ten 
atropinized  adult  hens  of  the  Rhode 
Island  Red  Strain  with  a  single  60  mg/kg 
subcutaneous  dose  of  EPN  in  peanut  oil 
carrier.  Leg  weakness  occurred 
immediately  in  all  hens.  The  minimum 
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dosage  at  which  this  trait  was  noted 
was  40  mg/kg  (number  of  hens  at  this 
level  not  indicated).  The  muscle 
weakness  following  dosage  of  EPN  was 
irreversible  in  most  cases,  with  one 
survivor  still  showing  leg  weakness  308 
days  after  dosing. 

Witter  and  Gaines  (1963)  dosed 
thirteen  hens  of  a  sex-linked  [s/c]  strain 
with  a  single  60  mg/kg  subcutaneous 
dose  of  EPN  in  peanut  oil  carrier.  These 
workers  observed  paralysis  lasting  from 
the  first  day  to  the  termination  of  die 
experiment  (unspecified  period). 

Aldridge  and  Barnes  (1966) 
administered  a  single  dose  of  ethyl  p- 
nitrophenyl  phenylphosphonate  (EPNO) 
to  six-month-old  hens  of  a  Rhode  Island 
Red  X  Light  Sussex  cross  by 
subcutaneous  injection  using  ethanol  as 
the  carrier.  As  discussed  previously  in 
Section  I.E.  (1),  EPNO  has  been 
indicated  as  a  possible  metabolic 
product  of  EPN  in  mamalian  systems.  At 
a  dosage  of  10  mg/kg  EPNO,  some  birds 
exhibited  ataxia  characteristic  of 
delayed  neurotoxicity.  The  article  also 
reported  that  histologic  lesions  as 
described  in  another  article  (Cabanagh 
1954)  were  observed.  The  number  of 
birds  tested,  the  number  exhibiting 


clinical  symptoms,  and  the  exact  nature 
of  the  clinical  and  histological  findings 
were  not  discussed  in  the  Aldridge  and 
Barnes  study. 

Gaines  (1969)  administered  single 
subcutaneous  doses  of  EPN  and  other 
carbamate  and  organophosphorous 
compounds  to  atropinized  chickens.  The 
various  compounds  were  tested  in  either 
White  Leghorn  or  Rhode  Island  Red 
chickens,  but  the  strain  used  for  the  EPN 
study  was  not  indicated.  The  lowest 
dose  of  EPN  which  produced  leg 
weakness  in  the  chicken  was  40  mg/kg 
and  the  highest  ineffective  dose  was  20 
mg/kg.  Some  of  the  chickens  exhibiting 
leg  weakness  failed  to  recover 
completely  during  the  observation 
period  (greater  than  330  days).  The 
number  of  chickens  used  in  the  study 
and  the  percentage  of  chickens  which 
exhibited  leg  weakness  were  not 
indicated. 

Ohkawa  et  al.  (1977)  administered 
single  intraperitoneal  doses  of  the 
optical  isomers  of  EPN  in  dimethyl 
sulfoxide  solution  to  White  Leghorn 
chickens  (1.7  to  2.2  kg).  The  hens  were 
atropinized  immediately,  and  6  and  24 
hours  afterwards.  The  various  doses 
used  and  the  results  observed  are  given 
in  Table  9. 


Paralysis  of  the  legs  developed  in  the 
hens  dosed  with  (— )  EPN  (all  surviving 
hens  at  all  doses  except  the  lowest)  and 
racemic  (±)  EPN  (four  hens  at  the 
higher  doses).  The  paralysis  occurred  10 
to  14  days  after  administration  and 
appeared  to  be  irreversible,  persisting  to 
the  end  of  the  four  week  observation 
period.  No  paralytic  signs  were  seen  in 
hens  dosed  with  the  (-f-)  isomer  at  any 
level.  The  authors  did  not  indicate 
whether  these  hens  exhibited  any 
ataxia. 

The  histological  examination  showed 
degenerating  myelin  sheaths  and 
swollen  and  fragmented  axons  in  the 
sciatic  nerve,  and  cervical,  thoracic,  and 
lumbar  regions  of  the  spinal  cord  of  (— ) 
EPN  poisoned  hens.  The  (-f)  EPN 
treated  hens  did  not  demonstrate  these 
changes,  and  the  authors  did  not 
indicate  whether  any  sistological  ' 
examination  of  the  (±)  EPN  treated 
hens  was  performed. 

The  Biochemicals  Department  of  the 
E.I.  duPont  de  Nemours  and  Company 
(DuPont  1977a)  has  submitted  to  EPA  a 
progress  report  on  its  ongoing  two-year 
chronic  oral  toxicity  study  on  chickens. 
Six  groups  of  50  White  Leghorn  hens 
were  fed  a  daily  diet  containing  0 
(negative  control),  1,  5, 15,  and  45  ppm  of 
technical  EPN  and  200  ppm  TOCP 
(positive  control).  After  31  weeks,  38  of 
the  45  surviving  hens  fed  45  ppm  EPM 
exhibited  clinical  signs  of  neurotoxicity 
ranging  from  slight  intermittent  ataxia 
(20  hens)  to  moderate  or  severe  ataxia  (8 
hens).  One  hen  was  unable  to  stand  due 
to  paralysis  of  the  legs.  Ataxia  first 
appeared  after  seventeen  weeks, 
although  the  preliminary  report  is  not 
clear  on  this  point.  No  clinical 
abnormalities  were  observed  after  31 
weeks  in  the  controls  or  in  the  hens  fed 
1,  5,  and  15  ppm  EPN.  Thirty-seven  of 
the  surviving  forty-four  positive  controls 
exhibited  clinical  signs  of  gross 
neurotoxicity  (DuPont  1977a). 
Preliminary  histopathological 
examinations  were  performed  at  50 


Table  9.  Delayed 
and  (-) 

Neurotoxicity 
EPN  in  Hens 

ol'  Racemic 

EPN,  (+)  EPN, 

Compound 

hens 

death 

delayed 

dose 

dosed, 

paralysis 

(tn^/kg) 

No . 

No. 

No. 

T+l  EPN  31.2 

3 

0 

0 

iiO.6 

3 

0 

0 

52.8 

3 

0 

0 

68.6 

3 

0 

0 

89.2 

3 

2 

0 

31.2 

3?./ 

0 

0 

^10. 6 

3a/ 

1 

2 

(-)  EPN  52.8 

3a/ 

2 

1 

68.6 

3 

0 

3 

89.2 

3 

0 

3 

racemic  31 . 2 

5 

0 

0 

{+)  EPN  110.6 

5 

0 

0 

52.8 

5 

1 

1 

68.6 

3 

0 

1 

89.2 

3 

1 

2 

a/  Hens  were  not  atropinizedT 
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weeks  (DuPont  1979a)  on  three  hens  in 
each  group.  Except  for  the  45  ppm  group 
in  which  four  hens  were  sacrificed.  The 
Agency’s  analysis  of  this  study  awaits 
completion  of  final  histology,  residue 
analysis,  and  biochemical 
measurements,  which  are  in  progress. 
DuPont  reported  that  treatment-related 
changes  were  observed  in  the  spinal 
cords  and  brains  of  hens  in  the  45  ppm 
group;  no  lesions  attributable  to  EPN 
were  noted  in  hens  from  the  1.  5,  or  15 
ppm  groups.  No  treatment-related 
changes  were  evident  in  the  sciatic 
nerves  of  any  dose  group.  Electron 
microscope  histology  of  nerv'e  tissues 
from  hens  at  the  45  and  15  ppm  levels 
revealed  certain  alterations  in  the 
sciatic  nerve  but  not  in  the  brain  or 
spinal  cord.  DuPont  also  noted  that 
these  lesions  might  have  resulted  from 
poor  fixation  and  improper  handling  of 
tissues  in  preparation  for  electron 
microscopy.  It  is  not  possible  to 
determine  a  no-effect-level  for  EPN  from 
the  results  of  the  DuPont  study  because 
the  study  has  not  yet  been  completed 
and  because  the  progress  reports  lack 
sufficient  detail. 

In  a  paper  presented  at  a  conference 
on  delayed  neurotoxicity,  Frawley  (1976) 
reconstructed  from  his  laboratory 
records  the  results  of  unpublished 
neurotoxicity  studies  he  and  his  co¬ 
workers  had  conducted  twenty  years 
before.  In  one  study,  he  had 
administered  a  diet  containing 
approximately  300  to  500  ppm  of  EPN 
daily  to  four  hens  (probably  of  the 
Rhode  Island  Red  strain)  over  a  period 
of  five  to  fourteen  weeks.  The  hens 
exhibited  progressive  muscular 
weakness  and  ataxia  with  eventual 
inability  to  stand.  Histological 
examination  of  the  EPN-treated  hens 
revealed  fragmentation  and  lysis  of 
axons,  swelling  of  nerve  fibers,  and 
myelin  degeneration  in  the  sciatic  nerve. 
Controls  showed  no  clinical  or 
histological  abnormalities.  In  another 
study,  hens  were  fed  various  doses  of 
EPN  over  a  seven  month  period.  Three 
or  four  birds  fed  50  ppm  EPN,  the  lowest 
dose  administered,  demonstrated  slight 
to  moderate  clinical  signs  indicative  of 
delayed  neurotoxicity.  The  histological 
reports  for  this  sutdy  were  lost. 

Industrial  Biotest  Laboratories  (1976) 
administered  by  gavage  a  single  28.8 
mg/kg  dose  of  EPN  to  twenty  hens  once 
at  the  start  of  the  experiment  and  again 
21  days  later.  The  hens  were  observed 
for  an  additional  21  days.  These  hens 
exhibited  severe  ataxia,  severe  lethargy, 
and  anorexia  within  30  minutes  of  each 
dose  of  EPN.  However,  the  report  of  the 
experiment  states  that  the  majority  of 
the  survivors  were  normal  within  48 


hours  of  each  dose  and  that  no 
behavioral  signs  indicative  of 
neurotoxicity  were  noted. 
Histopathological  examination  of  the 
brain,  spinal  cord,  and  sciatic  nerve  did 
not  reveal  any  axonal  degeneration  or 
demyelination  in  any  of  the  test  hens. 
Positive  control  hens  administered  a 
single  500  mg/kg  dose  of  TOCP 
exhibited  extreme  weakness  of  the  legs 
and  wings  by  the  eleventh  day  after 
dosing.  In  addition,  all  the  positive 
controls  exhibited  some  axonal 
degeneration  or  demyelination  in  the 
spinal  cord  or  sciatic  nerve. 

Although  no  signs  of  delayed 
neurotoxicity  were  observed  in  hens 
exposed  to  EPN  in  this  study,  this  result 
is  not  necessarily  inconsistent  with  the 
results  obtained  in  the  experiments 
described  above.  All  of  those 
experiments  elicited  delayed 
neurotoxicity  either  after  multiple 
exposures  to  lower  levels  or  after  single 
exposure  to  higher  levels  of  EPN  than 
were  employed  in  the  Industrial  Biotest 
Laboratories  study  (1976). 

Kaneko  and  Sakamoto  (1976) 
administered  oral  doses  of  EIPN  ranging 
from  22.2  mg/kg  to  48.7  mg/kg  once  at 
the  start  of  the  experiment  and  again  21 
days  later  to  six  groups  of  five  White 
Leghorn  hens.  No  paralysis  w'as 
observed  in  any  of  the  sui’\i\ing  hens. 
However,  the  authors  do  not  indicate 
whether  any  ataxia  was  observed.  In 
addition,  no  description  was  given  of  the 
clinical  status  of  any  of  the  hens  which 
died  during  the  course  of  the 
experiment. 

In  assessing  the  margin  of  safety  for 
humans,  the  Agency  used  the  no- 
obseved  effect  level  [0.01  mg/kg]  in  the 
most  sensitive  species  [chickens]  (Abou- 
Donia  and  Graham  1978).  Although 
Sakamoto  (1977)  showed  no  delayed 
neurotoxic  effects  in  hens  at  dosages 
below  10  mg /kg,  it  is  possible  that  his 
experiment  was  too  short  for  these 
effects  to  be  manifested  at  lower 
dosages.  Furthermore,  since  EPA's 
Criteria  and  Evaluation  Division  '"has 
reviewed  the  Abou-Donia  study  and 
concluded  that  it  was  a  well-conducted 
experiment,  there  is  no  reason  to  reject 
its  findings.  The  other  studies  on 
delayed  neurotoxicity  were  either 
single-dose  experiments  which  provided 
no  data  on  possible  adverse  effects  at 
lower  doses  after  multiple  exposures,  or 
did  not  provide  sufficient  information  to 
determine  the  exact  amount  of  EPN 
administered. 

[2]  Rodents.  El-Sebae  et  al.  (1977) 

.  administered  a  single  oral  dose  of  20 


'"During  an  Agency  reorganization,  the  Criteria 
and  Evaluation  Division  (CED)  was  changed  to  the 
Human  Effects  Division  (HED). 


mg/kg  EPN  in  com  oil  carrier  to  an 
unspecified  number  of  adult  white  mice 
weighing  10  to  18  grams,  Irreverislble 
ataxia  of  the  hind  legs  was  seen  after  29 
days.  The  authors  did  not  state  how  long 
the  animals  were  observed. 

In  a  preliminary  study,  Metcalf  (Letter 
1977c)  fed  a  single  dose  of  EPN  in  com 
oil  to  three  female  rats  at  one-fourth  the 
LDso  value  (i.e.,  10  mg/kg).  Marked 
ataxia  in  the  hind  legs  was  noted  on  day 
2  of  the  experiment.  By  day  6,  the  rats 
were  normal,  and  no  recurrence  was 
noted  one  month  later. 

(3)  Exposure  Analysis.  In  order  to 
determine  whether  a  rebuttable 
presumption  should  be  issued  on  the 
basis  of  delayed  neurotoxicity  under 
§  182.11(a)(3j(ii)(B),  the  Agency  must 
determine  whether  an  ample  margin  of 
safety  exists  between  the  no-observed 
effect  level  for  EPN-induced  delayed 
neurotoxicity  in  test  animals  (0.01  mg/kg 
per  day)  and  the  level(s)  to  which 
humans  can  reasonably  be  anticipated 
to  be  exposed  through  oral,  dermal,  or 
inhalation  exposure.  The  following 
estimates  of  dermal  and  inhalation 
exposure  are  based  on  an  analysis 
performed  by  EPA’s  Hazard  Evaluation 
Divi.sion  [H^]  (Memo  1979c)  of  a  study 
submitted  by  a  registrant  (Velsicol  1979). 
The  levels  of  exposure  w’ere  calculated 
for  a  70-kg  person. 

(a)  Oral  Exposure.  EPN  is  registered 
for  use  on  a  large  number  of  raw 
agricultural  commodities.  Very  limited 
monitoring  data  on  EPN  residues  in  food 
products  are  available  (see  Section 
I.G.(3)).  In  addition,  it  appears  that 
current  use  of  EPN  on  food  crops  is 
either  non-existent  or  negligible  (Memo 
1979a).  Use  of  EPN  on  cotton,  however, 
seems  to  be  increasing  (Memo  1979a; 
see  also  Section  I.B),  Cottonseed  meal 
and  oil  contribute  to  the  human  diet 
(e.g.,  as  salad  oil  or  margarine).  A 
tolerance  of  0.5  ppm  has  been 
established  for  EPN  residues  in  or  on 
cottonseed.  In  order  to  determine 
possible  dietary  exposure  from  EPN 
residues  on  cottonseed,  the  Agency  used 
the  assumption  that  residues  would  be 
present  at  tolerance  levels.  Human 
dietary  exposure  to  EPN  would  therefore 
equal  0.5  ppm  (=0.5  mg/kg)  X  1.5  kg/ 
day  (total  daily  food  intake)  x  0.0015  [% 
contribution  of  cottonseed  to  daily  diet)/ 
70  kg  (adult  weight)  =  0.00002  mg/kg 
body  weight  per  day.  The  Agency 
concludes  that  an  ample  margin  of 
safety  exists  between  exposure  to  EPN 
residues  on  cottonseed  and  the  NOEL  of 
0.01  mg/kg. 

Although  it  appears  that  there  is 
currently  little  use  of  EPN  on  food  crops 
(and  therefore  little  exposure  from  EPN 
residues  on  food),  the  Agency  points  out 
that  the  potential  for  such  exposure  still 
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exists  because  EPN  use  on  food  crops 
could  increase  in  the  future.  The  Agency 
has  calculated  possible  future  dietary 
exposure  to  EPN,  based  on  the  worst- 
case  assumptions  that  residues  would 
occur  on  all  food  crops  for  which  EPN  is 
registered  and  that  residues  would  occur 
at  tolerance  levels  (Memo  1979b). 
Possible  future  dietary  exposure  could 
therefore  equal  0.016  mg/kg  body  weight 
per  day.  If  ^N  use  on  food  crops 
becomes  substantial  in  the  future,  then  it 
is  possible  that  residue  levels  on  these 
crops  would  not  constitute  an  ample 
margin  of  safety.  The  Agency  is 
therefore  considering  possible 
regulatory  action  to  ensure  that  an 
ample  margin  of  safety  will  exist.  The 
Agency  therefore  requests  registrants 
and  other  interested  parties  to  submit 
any  information  they  may  have  on  EPN 
residues  on  food  crops,  or  on 
degradation  of  EPN  residues. 

(b)  Inhalation  and  Dermal 

Exposure.* — ^The  population  most  at  risk 
for  inhalation  and  dermal  exposure  are 
personnel  involved  in  aerial  and  ground 
application  of  EPN  (including  airplane 
pilots,  flaggers,  and  mixers  and  loaders 
of  the  formulated  product],  field  workers 
and  scouts  who  enter  treated  fields  soon 
after  application,  and  unprotected 
bystanders  in  contiguous  fields  or  in 
adjacent  dwelling  places  and  other 
structures.  The  Agency  has  concluded 
that  EPN  exposure  to  these  workers  and 
to  unprotected  bystanders  does  not 
provide  an  ample  margin  of  safety.  The 
Agency  is  therefore  issuing  a  rebuttable 


*  The  Agency  has  also  recieved  an 
epidemiologic^  study  (DuPont  1979b)  of  workers  in 
two  DuPont  plants  where  EPN  is  manufactured. 

This  study,  particularly  the  underlying  medical  data 
of  the  workers,  is  classified  CONFIDENTIAL.  The 
results  of  routine,  as  well  as  detailed,  neurologic 
examinations  performed  on  selected  EPN  workers 
who  had  the  longest  period  of  exposure  (and  thus 
the  greatest  likelihood  of  illness)  did  not  reveal  any 
findings  of  neurologic  disease  or  deficit  DuPont 
pointed  out  that  the  levels  of  EPN  in  the  monitoring 
studies  at  both  plants  were  below  OSHA's 
threshold  limit  value  (TLV)  for  EPN  of  (0.5  mg/m*. 
The  Agency  has  not  yet  completed  its  review  of  this 
study;  the  Agency's  analysis  of  this  study  will  be 
included  in  Position  Document  2/3.  The  Agency 
points  out  however,  that  (assuming  DuPont's  data 
are  correct)  the  results  apply  only  to  exposure  in  the 
manufacturing  situation  and  not  to  exposure  to  the 
general  population,  applicators,  or  the  environment 
from  commercial  or  private  use  of  EPN. 


presumption  against  registration  for  all 
EPN  products  based  on  the  “other 
chronic  effects"  (delayed  neurotoxicity) 
risk  criterion.  In  addition,  the  Agency  is 
requesting  registrants  and  other 
interested  persons  to  submit  comments 
or  information  on  the  failure  of 
applicators  to  wear  protective  clothing,  • 
according  to  label  directions,  and  on 
possible  exposure  to  EPN  of  scouts  and 
other  agricultural  field  workers  who  re¬ 
enter  treated  helds  24  to  48  hours  after 
application. 

The  Agency  has  recently  received  an 
EPN  exposure  study  of  applicators  and 
support  personnel  (Velsicol  1979).  This 
study  presents  data  for  inhalation  and 
dermal  exposure  to  pilots,  mixers  and 
loaders,  flaggers,  and  groimd  spray 
applicators.  Denim  patches  were 
attached  to  various  parts  of  the  body  to 
measure  dermal  exposure,  except  that 
hand  rinses  with  1:1  mixturp  of  acetone 
and  water  were  used  to  measure  dermal 
exposure  of  the  hands.  Personal  air 
monitoring  samplers  were  used  to 
collect  air  from  the  breathing  zones  of 
workers  to  measure  inhalation  exposure. 

The  highest  route  of  exposure  was 
found  to  be  the  dermal  route,  which  is 
consistent  with  a  great  deal  of  other 
exposure  data  available  to  the  Agency. 
Recoveries  of  EPN  from  spiked  denim 
patches  in  the  laboratory  were  about 
90%,  but  no  data  were  presented  on  the 
retentive  and/or  absorptive  capacity  of 
EPN  by  the  patches  under  field 
conditions.  The  usual  material  for 
patches  for  purposes  of  measuring 
dermal  exposure  is  miltiple  layers  of 
gauze  or  alpha-cellulose  (Durham  and 
Wolfe  1962).  Therefore,  it  is  conceivable 
that  the  reported  dermal  exposure  may 


have  been  underestimated  by  the  use  of 
a  single  layer  of  denim.  In  addition,  the 
published  method  for  hand  rinsing 
(Dmham  and  Wolfe  1962)  used  95% 
ethly  alcohol  rather  than  50%  acetone, 
so  the  reliability  of  these  data  is  not 
clear.  No  data  on  urinary  excretion  of 
EPN  or  its  p-nitrophenol  metabolite 
were  presented,  so  the  Agency  has  no 
means  available  to  estimate  the  actual 
rate  of  skin  penetration  of  EPN. 

In  spite  of  these  reservations  about 
this  study,  the  Agency  believes  that  it 
represents  the  best  information 
currently  available  on  applicator 
exposure  to  EPN.  In  addition,  the 
reported  data  are  in  some  cases  similar 
in  magnitude  to  other  data  in  the 
scientific  literature  on  exposure  (e.g., 

1.18  mg/hr  dermal  exposure  to  pilots 
(Jegier  1964)  compared  with  0.64  mg/hr 
in  Velsicol  study).  Accordingly, 
exposure  data  from  the  Velsicol  study 
for  those  portions  of  the  body  which 
might  normally  be  uncovered  (back  and 
fi'ont  of  neck,  hands,  and  forearms]  will 
be  used  to  estimate  dermal  exposure. 
(Although  label  directions  require  that 
applicators  wear  protective  clothing  and 
respirators,  information  has  recently 
come  to  the  Agency's  attention  which 
indicates  that  at  least  some  workers  in 
some  parts  of  the  country  may  ignore 
these  label  directions  to  wear  protective 
clothing  because  of  hot  weather  (Letter 
1978c].)  Inhalation  exposure  values  were 
estimated  by  using  a  breathing  rate  of 
1.8  mVhr.  The  dermal  and  inhalation 
exposures  for  a  70-kg  worker,  calculated 
by  the  Agency  fi'om  Velsicol’ s  exposure 
data,  are  presented  in  Table  10  (Memo 
1979c). 


Table  10.  Dermal  and  Intialation  Expo.oure  to  EPN  of  Applicator; 


Workers 

Dermal  Exposure 
(mg/kg  per  hr) 

Inhalation  Exposure 
(mg/kg  per  hr) 

High 

Low 

High 

Low 

1  Pilots  (^)* 

1 

0.009 

0.0016 

0.000023 

0.000015 

Loaders  (3)* 

0.0?6 

0.0015 

0.000032 

0.000019 

Flaggcr.a  (3)* 

O.iiO 

0.053 

0.021 

0.000025 

Ground 

Applicators  ( ?) 

*  0.020 

0.0038 

0.00012 

0.000021 

Numbe  r'  of  vrorkers  nionitored .  High  and  low  exposure  values 
are  based  on  the  highest  and  lowest  exposures  for  the  workers 
non it ore d. 
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(c)  Conclusions.  The  Agency  makes 
the  following  observations  about  these 
exposure  values: 

(1)  Based  on  an  NOEL  of  0.01  mg/kg 
per  day,  none  of  the  high  or  low  dermal 
exposure  values  present  an  ample 
margin  of  safety,  for  applicators 
chronically  exposed; 

(2)  Based  on  an  NOEL  of  0.01  mg/kg 
per  day,  two  of  the  high  inhalation 
exposure  values  (for  flaggers  and  ground 
applicators)  do  not  present  an  ample 
margin  of  safety  for  applicators 
chronically  exposed: 

(3)  Cumulative  exposure  to  EPN 
through  two  or  more  routes  of  exposure 
(oral,  dermal,  inhalation)  will  not 
present  an  ample  margin  of  safety  in 
most  situations  (i.e.,  dermal  +  oral, 
dermal  +  inhalation,  or  high  inhalation 
+  oral):  and 

(4)  The  most  restrictive  instuctions 
appearing  on  the  labeling  of  registered 
EPN  products  provide  only  that 
unprotected  persons  be  kept  away  from 
treated  areas  where  there  is  danger  of 
drift.  The  Agency  considers  these 
instructions  too  vague  to  assure  that  the 
application  of  EPN  does  not  occur  close 
to  unprotected  persons,  including  those 
in  contiguous  fields  and  those  in 
adjacent  dwelling  places  and  other 
structures.  It  is  anticipated  that  some  of 
these  persons  may  be  exposed  to  levels 
of  EPN  as  high  or  higher  than  that  to 
which  applicators  and  support 
personnel  may  be  exposed  on  the  day  of 
application.  In  addition,  because  EPN  is 
applied  several  times  during  a  growing 
season  to  certain  ci;ops,  it  follows  that 
some  people  located  near  application 
sites  may  be  exposed  several  times 
during  the  same  time  period. 

The  Agency  is  therefore  issuing  a 
rebuttable  presumption  against 
registration  of  all  EPN  products  on  the 
basis  that  applicators,  support 
personnel,  and  unprotected  bystanders 
may  be  exposed  to  levels  of  EPN  which 
do  not  assure  an  ample  margin  of  safety. 

The  Agency  notes  that  Velsicol  (1979) 
suggested  several  methods  of  reducing 
dermal  and  inhalation  exposure  to  EPN. 
The  Agency  will  consider  these 
suggestions  as  possible  regulatory 
options,  if  the  presumption  of  risk 
against  EPN  is  not  rebutted.  In  addition, 
information  has  come  to  the  Agency’s 
attention  (Letter  1978c)  that  some 
pesticide  applicators  in  some  areas, 
particularly  during  hot  weather,  may 
ignore  label  directions  to  wear 
protective  clothing  and/or  respirators. 
The  Agency  requests  registrants  and 
other  interested  persons  to  submit  any 
information  they  may  have  on  whether 
such  practice  is  common  or  widespread. 
The  Agency  also  recognizes  that  there 
are  other  agricultural  field  workers  (e.g.. 


cotton  scouts)  who  are  likely  to  be 
exposed  to  EPN  after  application.  The 
Agency  requests  registrants  and  other 
interested  persons  to  submit  any 
information  they  may  have  on  this  issue 
to  the  Agency. 

(d)  Cumulative  Exposure.  The  Agency 
also  notes  that  possible  multiple 
exposure  to  several  pesticides  which 
cause  delayed  neurotoxicity  could 
increase  the  total  body  burden  and 
increase  total  risk  from  such  exposure. 
Since  there  is  insufficient  information 
available  on  possible  multiple  exposure, 
the  Agency  is  not  now  issuing  a 
rebuttable  presumption  on  this  basis. 

The  Agency  does  request  registrants 
and  other  interested  persons  having 
information  on  possible  multiple 
exposure  to  several  neurotoxic 
pesticides  to  submit  such  data  to  the 
Agency.  Specifically,  the  Agency 
requests  information  on  whether  those 
pesticides  with  which  EPN  is  formulated 
may  cause  neurotoxic  effects. 

B.  Acute  Hazard  to  Wildlife:  Aquatic 
Species 

40  CFR  Section  162.11(a)(3)(i)(B)(3) 
provides  that  a  “rebuttable  presumption 
shall  arise  if  a  pesticide’s  (use)  *  *  * 
(r)esults  in  a  maximum  calculated 
concentration  following  direct 
application  to  a  6-inch  layer  of  water 
more  than  Vi  the  acute  LCso  for  aquatic 
organisms  representative  of  the 
organisms  likely  to  be  exposed  as 
measured  on  test  animals  *  *  *  .” 

EPN  is  registered  for  use  by  Mosquito 
Abatement  Districts,  Public  Health 
Officials,  and  other  trained  personnel  of 
Public  Mosquito  Control  Programs  as  a 
mosquito  larvicide  (Memo  1978a). 
Recommended  application  rates  for  EPN 
as  a  mosquito  larvicide  are  0.05  to  0.1 
pound  active  ingredient/acre  using 
ground  or  aerial  equipment.  The  higher 
rate  is  recommended  in  areas  where 
mosquitoes  have  shown  resistance  to 
other  organophosphates.  Although  two 
of  the  three  EPN  products  registered  for 
use  as  a  larvicide  may  not,  according  to 
label  directions,  be  used  in  lakes,  ponds, 
streams,  or  other  bodies  of  water,  the 
label  directions  are  not  suffiently 
precise  to  assure  that  aquatic  species 
will  not  be  exposed.  The  label  for  the 
other  larvicide  product  does  not  prohibit 
the  application  of  this  product  to  bodies 
of  water. 

Application  of  EPN  at  the  lowest 
recommended  rate  for  larvicidal  uses 
(0.05  pounds  Al/acre)  will  result  in  a 
concentration  of  36.7  ppb  in  a  6-inch 
layer  of  water  (Memo  1978a).  This 
dosage  will  exceed  Vz  the  LCso  or  TLm 
for  all  but  one  (bluegill  sunfish)  of  the 
aquatic  species  listed  in  Table  11. 
Application  at  the  highest  recommended 


rate  (0.1  pounds  Al/acre)  will  result  in  a 
concentration  of  73.4  ppb  in  a  6-inch 
layer  of  water  (Memo  1978a),  which 
exceeds  Vz  the  LCso  of  the  bluegill 
sunfish  in  addition  to  other  listed 
species.  Accordingly,  the  Agency  is 
issuing  a  rebuttable  presumption  against 
all  pesticide  products  containing  EPN 
which  are  registered  for  direct 
application  to  water. 
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Table  11.  Half  LC-50 
Exp;Osed  to 

or  TLm  Values  for  Reprcsentati 
EPN  Mosquito  Larvicide 

ve  Aquatic  Spe, 

2ies  Likely  to  be 

f  "  - 

Species 

Exix)sure  Tii;:e/- 
Toxicity  Parameter 

Toxicity  1/2  Toxicity 

Value  (ppb)  Value  (ppb) 

Reference 

Juvenile  striped  bass 
(Morone  saxatilis) 

96  hr/TI.m-'^ 

60 

30 

Korn  and  Earnest 
(W) 

spot 

(Leisto:nus  xanthurus) 

96  hr/LC-50^^ 

25.6 

12.8 

Schimaicl  et  al. 
(1978) 

bluegill  sunfish 
(Lepomis  niacrochirus) 

'96  hr/LC-50 

80 

Ho£/ 

Letter  (1977b) 

Pinfi.sh 

(l.afpdon  rhomboides) 

96  hr/LC-50 

16.5 

8.2 

Letter  (1978) 

scud 

(Gamm^rus  lacu.stris) 

96  hr/LC-50 

15 

7-5 

Sanders  (1969) 

pink  shrimp 
(Peiiaeus  duoraram) 

96  hr/LC-50 

0.29 

0.15 

Schimmel  et  al. 
(1978) 

daphnia 

(Daphnia  magna) 

48  hr/LC-50 

0.32 

0.16 

L.etter  (1977b) 

daphnia 

(Daphnia  pulex) 

3  hr/TLm 

1.2 

0.6 

Nishiuchi  and 
Hashimoto  (1967) 

daphnia 

(Moina  macrocopa) 

3  hr/TLin 

7.1 

3.55  ' 

Nishiuchi  and 
Hashimoto  (1967) 

a/  Median  tolerance  limit, 

b/  Lethal  concentration  to  50/6  of  the  population 

c/  Exceeds  half  toxicity  value  at  0.1  but  not  at  0.05  pounds/acre  application  rate. 


IV.  Other  relevant  Adverse  Effects 

EPN  has  been  demonstrated  to  cause 
other  adverse  effects.  However,  these 
effects  either  occur  at  levels  well  above 
which  humans  may  reasonably  be 
anticipated  to  be  exposed,  taking  into 
account  an  ample  margin  of  safety,  or 
are  not  sufficiently  documented  by  the 
available  data  to  warrant  issuance  of  a 
presumption  at  this  time.  The  Agency 
solicits  any  additional  information 
which  indicates  that  the  use  of  EPN 
pesticides  may  result  in  the  effects 
discussed  below  or  any  other  adverse 
effects. 

A.  Teratogenic  and  Muscular  Effects 

On  the  thirteenth  day  of  incubation, 
just  prior  to  the  appearance  of 
cholinesterase,  Khera  et  al.  (1965) 
inoculated  the  yolk  sacs  of  duck  eggs 
with  doses  of  10  and  100  pg/egg  of 


technical  EPN  dissolved  in  0.1  ml  of 
propylene  glycol.  Thirty-four  percent  of 
the  ducklings  hatched  from  eggs  treated 
with  100  fig  EPN  were  severely  affected 
and  displayed  signs  of  asthenia  and 
Jethargy.  Of  these,  27%  exhibited 
permanent  malformations  of  the  leg  and 
foot  involving  axial  rotation  of  one  or 
both  feet.  Extreme  cases  exhibited 
talipes  varus  and  talipes  calcaneovarus, 
most  often  involving  the 
metatarsophalangeal  and  phalangeal 
levels.  Three  of  the  ducklings  (11%) 
hatched  from  eggs  treated  with  10  pg 
EPN  exhibited  malformations  of  the  foot, 
but  these  malformations  were  transient. 

A  year  later  Khera  et  al.  (1966) 
reported  on  the  pathology  of  pre-  and 
posthatched  skeltal  leg  muscle  and 
enzymatic  alterations  in  embryonic 
thigh  muscle  in  embryos  of  hatched 
ducklings  inoculated  via  the  yolk  sac 
with  100  pg/egg  of  EPN  dissolved  in  0.1 


ml  of  propylene  glycol.  X-ray  studies 
indicated  that  the  primary  cause  of 
talipes  varus  was  not  change  in  the  leg 
bones  when  compared  to  controls. 
Rather,  this  malformation  was  found  to 
be  associated  with  dystrophic  changes 
in  the  thigh  and  shai^  muscles. 
Cholinesterase  was  reported  to  be 
progressively  inhibited  at  the  motor  end 
plates  in  the  thigh  skeletal  muscle 
during  embryogenesis. 

Yamada  (1973)  demonstrated 
dyskinesia  of  the  legs  of  male  chicks 
incubated  from  eggs  whose  whites  had 
been  inoculated  with  1  mg/egg  to  20  mg/ 
egg  of  45%  EPN  emulsiHable  concentrate 
(solvent(s)  and  inert  component(s) 
undisclosed). 

In  addition  to  these  studies,  negative 
teratology  studies  have  been  reported 
by  Upshall  et  al.  (1968),  Proctor  et  al. 
(1976),  and  Flockhart  and  Casida  (1972). 
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B.  Cholinergic  Effects 

EPN,  like  most  organophosphates, 
inhibits  the  action  of 
acetylcholinesterase  (AChE).  This 
inhibition  results  from  an  irreversible 
chemical  reaction  between  EPN  and  the 
enzyme.  The  return  of  AChE  activity 
occurs  only  as  new  enzyme  is 
synthesized  and  may  take  days  or 
months.  The  AChE  inhibition  prevents 
the  breakdown  of  acetylcholine  and 
results  in  a  variety  of  cholinergic  effects. 
Although  the  symptoms  vary  according 
to  the  dosage,  some  of  the  signs  which 
^may  be  expected  include  constriction  of 
the  iris  sphincter  and  ciliary  muscle  in 
the  eye;  increased  motor  activity  of  the 
gastrointestinal  tract;  fibrillations, 
fasciculations,  weakness,  and  eventual 
paralysis,  at  very  high  dosages,  of  the 
voluntary  muscles;  increased  secretion 
of  the  various  glands;  and  contraction  of 
the  bronchioles  (Goodman  and  Gilman 
1970). 

In  the  previously  cited  study  by  Adou- 
Donia  (1977);  cholinergic  signs  were 
observed  in  hens  fed  EPN  at  dosages  as 
low  as  2.5  mg/kg  per  day  immediately 
after  administration.  As  expected,  these 
symptoms  disappeared  upon 
administration  of  atropine.  The  author 
did  not  describe  the  exact  nature  of  the 
signs  observed. 

Moeller  and  Rider  (1962)  administered 
daily  oral  doses  of  EPN  to  adult  human 
male  volunteers.  Doses  of  3,  6,  and  9  mg 
EPN  per  day  were  administered  to  three 
groups  of  five  subjects  for  up  to  47  days. 
No  clinical  effects  were  oberved  at  any 
dose  level.  Those  men  receiving  9  mg 
per  day  (approximately  0.1  mg/kg  per 
day),  however,  demonstrated  a 
signihcant  depression  of  plasma 
pseudocholinesterase  and  red  blood  cell 
cholinesterase  activity.  No  such 
depression  occurred  at  the  two  lower 
doses. 

C.  Disorders  of  the  Eye 

A  few  Japanese  studies  suggest  that 
exposure  to  EPN  can  result  in  various 
eye  disorders.  In  one  study,  Ishikawa  et 
al.  (1971)  examined  71children  from  an 
area  of  Japan  where  EPN  and  several 
other  organophosphate  pesticides  were 
used.  These  researchers  observed  the 
following  percentages  of  eye 
abnormalities  in  the  subjects:  reduced 
vision,  98%;  narrowing  of  peripheral 
visual  field,  95%;  abnormal  refraction, 
88%;  oculogyration  disorder,  57%; 
pupillary  disturbances,  52%;  optic  and 
retinochoroidal  atrophy,  65%; 
accommodation  paralysis,  12%;  and 
nystagmus,  6%.  The  pathogenesis  of 
these  disturbances  is  not  clearly 
described  by  the  authors.  It  appears 
possible,  however,  that  a  combination  of 


cholinergic  effects,  delayed 
neurotoxicity,  and  direct  effects  on  the 
eye  may  be  involved.  It  is  impossible  to 
draw  any  conclusions  from  this  study 
about  the  possible  hazards  which  might 
result  from  EPN  use  in  the  United  States. 
First,  the  study  does  not  indicate  the 
extent  of  the  children’s  exposure  to  EPN. 
In  addition,  the  children  were 
apparently  exposed  to  several 
pesticides,  and  the  routes  of  exposure 
are  described  only  vaguely. 

Other  case  histories  (Ozawa  et  al. 
1972)  have  been  reported  from  Japan, 
indicating  that  persons  exposed  to  EPN 
and  other  organophospate  pesticides 
have  developed  opthalmic  disorders 
similar  to  some  of  those  described  by 
Ishikawa  et  al.  (1971). 

D.  Possible  Mutagenic  Effects 

Amer  and  Ali  (1969)  demonstrated 
that  lateral  root  cells  of  Vida  faba 
seedlings  treated  with  p-nitrophenol  (a 
metabolic  breakdown  product  of  EPN) 
produced  a  lengthened  metaphase  stage. 
This  effect  resulted  in  the  accumulation 
of  cells  in  the  mitotic  stage  in  treated 
seedlings  greater  than  that  seen  in 
untreated  plants. 

Fahrig  (1974)  reported  that  p- 
nitrophenol  showed  weak  genetic 
activity  in  a  liquid  holding  test  for 
mitotic  gene  conversion  in  S.  cerevisiae. 
Four  other  tests  on  the  mutagenic 
activity  of  p-nitrophenol  were  negative. 

E.  Reductions  in  Populations  of 
Nontarget  Organisms 

Eckert  (1950)  reported  that  50%  of  an 
undisclosed  number  of  bees  fed  0.02  cc 
of  syrup  containing  0.12  mg  technical 
EPN  died  within  24  hours  and  that  50 
bees  exposed  to  0.02  gram  of  a  27%  EPN 
dust  for  8ve  minutes  were  moribund 
within  an  hour. 

In  laboratory  toxicity  tests  Anderson 
and  Tuft  (1952)  found  that  confinement 
of  bees  in  cages  with  bouquets  of 
flowers  {Lippia  lanceolata)  dusted  with 
2%  EPN  resulted  in  100%  mortality 
within  five  hours.  In  laboratory  tests 
where  direct  application  of  2%  EPN  to 
honeybees  was  made,  the  percentage 
mortality  at  10,  20,  30,  and  40  minutes 
was  5,  30,  90,  and  100%,  respectively. 

The  authors  rated  EPN  as  highly  toxic. 

Anderson  and  Atkins  (1967)  measured 
the  relative  toxicity  of  237  pesticides  to 
honeybees  in  California  from  1950  to 
1966.  EPN  was  categorized  as  highly 
toxic  with  an  LDm  contact  toxicity  value 
of  less  than  2/i.g/bee  as  determined  by 
laboratory  and  field  tests  predominantly 
on  alfalfa,  cotton,  peaches,  citrus,  ladino 
clover,  and  sweet  corn. 

Atkins  et  al.  (1973)  determined  that 
the  48  hour  LDso  value  of  EPN  to  honey 
bees  in  laboratory  tests  was  0.245  pg/ 


bee  at  26.7'  C  (80'  F)  and  65  percent 
relative  humidity. 

Although  the  studies  cited  here 
indicate  Ae  extreme  toxicity  of  EPN  to 
honeybees,  currently  registered  EPN 
products  are  required  to  print  a  warning 
of  this  hazard  on  the  label  (See  Section 
II).  Since  the  Agency  does  not  know  if 
current  use  patterns  of  EPN  are  likely  to 
result  in  exposure  of  a  significant 
number  of  bees  to  lethal  concentrations 
of  the  pesticide,  the  Agency  is  not  now 
presuming  against  EPN  on  this  basis. 

V.  Potentiation  of  Other  Compounds  by 
EPN 

Potentiation  occurs  when  the 
observed  effects  of  administering  two  or 
more  compounds  are  greater  than  the 
sum  of  the  effects  when  the  individual 
chemicals  are  given  alone  (Fitzhugh 
1966).  Potentiation  of  the  acute  toxicity 
and  cholinesterase  depressive  effect  of 
malathion,  dimethoate,  and  systox  by 
EPN  has  been  observed  in  the  studies 
discussed  below.  Although  all  four 
chemicals  do  have  certain  use  patterns 
in  common,  the  Agency  does  not  know  if 
it  is  common  practice  in  the  United 
States  to  mix  dimethoate,  systox,  or 
malathion  with  EPN,  or  if  these 
pesticides  are  applied  simultaneously  or 
in  quick  succession.  The  Agency 
requests  registrants  and  other  persons 
with  information  on  this  matter  to 
submit  such  information  to  EPA.  If  it 
appears  that  EPN  is  used  in  such  a 
manner  which  results  in  simultaneous 
exposure  to  EPN  and  any  of  the  other 
three  pesticides,  EPA  will  further 
evaluate  the  risks  posed  by  potentiation 
to  determine  if  labeling  changes 
prohibiting  or  restricting  such  useage  are 
warranted. 

EPN  is  formulated  in  separate 
combination  with  parathion,  methyl 
parathion,'toxaphene  and  Guthion. 
However,  the  Agency  has  no  data 
indicating  whether  EPN  potentiates  or  is 
potentiated  by  any  of  these  pesticides. 
The  Agency  requests  registrants  and 
any  other  persons  possessing 
information  on  this  matter  to  submit 
such  data  to  the  Agency. 

A.  Malathion 

Potentiation  between  EPN  and 
malathion  in  biological  systems  is  well 
documented.  Frawley  et  al.  (1957) 
demonstrated  that  1/40  of  the  LDm,  of 
malathion  was  lethal  to  rats  and  dogs  by 
the  oral  route  in  the  presence  of 
subtoxic  oral  doses  of  EPN.  Klaassen  et 
al.  (1959)  found  an  oral  LDm>  in  male 
Swiss  white  mice  of  about  13%  of  the 
LDso  of  each  compound  separately. 
Similar  results  have  been  reported  by 
several  other  workers  (see  Seume  and 
O’Brien  1960a;  Karezmar  et  al.  1962; 
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Casida  et  al.  1963;  Kreitzer  and  Spann 
1973:  and  Macek  1975). 

Detoxification  of  malathion  involves 
the  hydrolysis  of  carboxyester  or 
carboxyamide  linkages  by  tissue  or 
plasma  aliesterases  (also  termed 
carboxylesterase).  Some  researchers 
believe  that  EPN  potentiates  malathion 
by  inhibiting  the  aliesterases  which 
normally  detoxify  malathion  (Cook  et  al. 
1958:  Murphy  and  DuBois  1957:  and 
Seume  and  O’Brien  1960b).  However, 
not  all  observers  agree  on  this 
mechanism  and  some  inconsistencies 
with  it  have  been  noted  (Bhagwat  and 
Ramachandran  1975:  Cohen  and  Murphy 
1971:  and  Karczmar  et  al.  1962). 

Although  there  are  no  registered 
products  which  contain  both  EPN  and 
malathion,  these  chemicals  do  have 
many  uses  in  common.  These  include 
use  on  apples,  apricots,  beans,  beets, 
blackberries,  boysenberries.  cherries, 
citrus  fruits,  com,  dewberries,  grapes 
lettuce,  loganberries,  nectarines, 
peaches,  pears,  pineapples,  plums, 
quinces,  raspberries,  rutabagas, 
soybeans,  spinach,  strawberries,  sugar 
beets,  tomatoes,  turnips,  and  various 
nuts.  There  is  no  definite  evidence  that 
these  pesticides  are  used  together  in  the 
United  States.  However,  Komoto  et  al. 
(1973)  reported  that,  according  to 
agricultural  practice  in  certain  rice  fields 
in  Japan,  malathion  sprays  are  used 
from  March  15  to  May  15  and  EPN  from 
April  15  to  June  15.  Thus,  from  April  15 
to  May  15  ^N  and  malathion  are  used 
together  in  the  rice  fields. 

B.  Diniethoate 

Uchida  et  al.  (1966)  found  that  Vz  the 
LDi,  of  EPN  (11  mg/kg)  and  Vi  the  LD,« 
of  dimethoate  (170  mg/kg)  killed  an 
average  of  90%  of  mice  in  two  trials 
when  given  simultaneously.  For  guinea 
pigs,  the  authors  found  that  Vz  the  LDi, 
of  dimethoate  (390  mg/kg)  and  Vi  the 
[.Dio  of  EPN  (14  mg/kg)  killed  an  average 
of  24%  ±  5%  in  five  trials  when  given 
simultaneously.  The  authors  concluded 
that  the  inhibition  of  the  hepatic 
metabolism  of  dimethoate  by  EPN 
accounted  for  this  synergistic  activity. 

Although  there  are  no  registered 
products  which  contain  both  EPN  and 
dimethoate,  these  chemicals  do  have 
certain  use  patterns  in  common.  These 
include  use  on  apples,  beans,  cotton, 
grapes,  pears,  pecans,  and  tomatoes. 

C.  Systox 

Williams  et  al.  (1958),  in  a  six-week 
dietary  study,  reported  on  the  in  vivo 
effects  of  a  paired  combination  of  EPN 
and  Systox  on  serum  and  red  blood  cell 
cholinesterase  levels  in  dogs.  When 
levels  of  2.0  ppm  Systox  and  20.0  ppm 
EPN  were  fed,  and  average  depression 


in  plasma  cholinesterase  to  44%  of  the 
pretreatment  control  occurred.  This 
value  is  below  the  expected  depression 
level,  based  on  earlier  studies,  if  the 
effect  were  additive.  This  indicates  that 
EPN  may  potentiate  the  action  of  Systox 
in  depressing  plasma  cholinesterase. 

Although  there  are  no  registered 
products  which  contain  both  EPN  and 
Systox.  these  chemicals  do  have  certain 
use  patterns  in  common.  These  include 
use  on  apples,  apricots,  beans, 
cottonseed,  certain  citrus  fruits,  grapes, 
peaches,  pears,  pecans,  plums, 
strawberries,  and  tomatoes. 

VI.  Data  Gap 

The  Agency  does  not  know  of  any 
studies  which  tested  for  the 
oncogenicity  of  EPN.  To  insure  a  more 
complete  evaluation  of  the  risks  posed 
by  EPN,  the  Agency  also  requests 
registrants  or  any  other  person  having 
information  relevant  to  the  possible 
oncogenicity  of  EPN  (including 
preliminary  reports  in  progress)  to 
submit  such  data  to  the  Agency. 
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PRODUCT  Sf&RCH  LISTING 


(  ^/Of, /7V 


FLDERALLY  REGlSTERfC  PRODUCTS  CONTAINING  f PN 


vRE  0ISTkANT4 


■■^AME  AND  ADDRESS* 


OC673S 


TIDE  PRODUCTS  INC 
attn:m.w.  NARSH 
IPX  1020 

EDINBURG,  TEXAS  7PS3^ 


M?^Q?^90I 


PRODUCT  NAME  ^ 
**0C1<|2*  Tirf  EPN  A-E 
**OCJb^*  EUfMOP  4? 


tvi  GISTRf  NT^ 


*NAMF  AND  ADDRESS* 


007173  CHtMFAR  CHEMICAL  COMPANV  INC 

to  EAST  <i?NO  ST  . 

Nf  W  YORK  ,  N.Y.  TOO  It 


21?tP73990 


**..*^**,  ^***^^^^  FrPOUCT  NAME  *  C=*-J:*** 

**00090*  CHEMPAP  f-PHFNYI  TECHNICAL  INSECTIClEt 


CrtC  C  5  t* 


*nl  CIS  TF:7E^T* 


*NAME  AND  ADDRESS* 


c  0019  3* 


PING  AROUND  PRODUCTS  !NC 
PE*  Pf.X  S>89 
MfiNTCDMERY  AL  36  10  1 


fROOUCT  NAME 

**CCOPt*  RING  Ai’tlUNO  PRANO  EPN  E  MUC  5  I  F  I  A?LE  INSECllCIEE 
**OCOe7*  P  ING  APDUND  EKANr.  PPN-G  210 


**OCGHe*  RING  APljUNP  HP  AND  *-2-0 


54412 
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PGtOOUCl  SEARCH  LISTING 


.  ^  /CB/7S 


FLt’ERALLY  REGlSTEkfT  PPCDUCT5  fDNUlMNG  tPN 


-H  GIST^ANT=t 


*NAHE  AND  ADDRESS^ 


CC‘?'^tb 


HAPUFFNI-IIOA  AMERICA  INC 

200  PARK  AVE 

NfW  YORK  NY  10017 


PRODUCT  NAME  ^  *  04= ! 


*=^00002^  EPN  TECHNICAL  80 


:H  CI5TkANT«^ 


*  (09779 


*NAMF  AND  ADORE SS« 

RIVERSIDE  CHEMICAL  COMPANY 
TERRA  SOUTHERN  CORPORATICN 
P.n.  BOX  171376  b  RIDGEWAY  LCOF  PT 
MIMPHIS.  TENNESSEE  3P 11 7 


-tt44:«444:4:«4«:*C4  PRODUCT  NAME 


‘5O1767FE10 


<«000?K  K1VFP5IDF  raider  33 


*-00032*^  RlVERSlL'F  EPN  4 


<=500131^  RIVERSILE  RAIDER  42  EMUISIFIAPLF  CONCENTRATE 
<^«00;i34  RIVERSIDE  PECAN  INSECTICIDE 


EGISTRAM* 


4NAME  AND  AODRF  SS« 


«  C10E7: 


FLtOlR  CHEMICALS  LTD 

WIST  WIND  BLCG-P.O.  BOX  1C92 
GRAND  CAYMAN-  WEST  INflFS  COCCC 


12382270? 


:}«C:4444444  444  444  PRODUCT  NAME  4444  444444444444 
««00C274  rPN-2  METHLY  PARATHION-4 


--00C324  6-?  TOXAPHENE-EPN 


1 
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PklJCiUCT  SEARCH  LISTING  T  a(  I 

<f’/Ce/79  FEDERALLY  REGISTERED  PRCDUC15  (PMAlNlNG  E  PN 

-^CONTINUE  REGISTRAM  010873 

fr*CC034«.  EPN  -  3  HE THYL  PARATHION  -  3 


CISTFANT- 
V  OI713C 


-NAME  AND  ADDRESS* 


INC 


FAFK  CHEHICAIS 
Tt;  BCiX  iibb 
AFERDEEN  NC  2831*; 


ERDDUCI  NAME  0««4*«**^f* 4=  *<=**«: 
«*CCCCV*  FARM  CHEM  EPN  Hf thYL  24 
**0C01(.*  EAPMCHEM  EPN-METHYL  3-3 


rFE  CISIRANT* 
>  OljlfE 


«=NAME  AND  ADDRESS* 


A»  CLIO  ENTERPRISES  INC 
FCUTF  I 

AITME IMEP  £R  72004 


RffpCUCl  NAME  C  «  C<: 

**D0CC7*  3-3  EML'l  S  iFIAHtE  INSECTICItE  CDNClNfRATE 

**0C01C*  METHYL -EPN  42  EMULSIFIAELE  fTNCEMRATf 


-FE  GI5TFANT* 
>  02S03C 


*NAME  AND  A0DFF5S* 


P  F  C  SERVICES 
P.fi.  FPX  SCO 
PADISON.MS.  39110 


CO** ********:****  FRDDUCT  NAME  « C^CCO********** 


1 
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PRODUCl  SEARCH  LISTING  FAft  1 

l  /Gf-ZTS  APPLICANTS  FOR  REGISTPATION  OF  PRODUCTS  COMAINING  FPN 

r 

5 

*RL  CISTF  ANT^=  «NAHE  AND  ADORE  SS« 

t  002737  PUEBLO  CHEHICAL  t  SUPPLY  COMPANY 

BOX  1279  -  2200  W.  ST.  JOHN 
GARDEN  CITY,  KS  67646 

PRODUCT  NAME  « 

C*C96t3*  FPN 


PCX  711 

HINN5B0R0  LA  7129*i 


31643^973? 


PRODUCT  NAME 

**0tl23<'  MICRO  TFIPLE-KILL  EMF  5  OUST 

«*06l?6«  MICRO  TRIPLE-KUL  •EMF**  DUST 

**06166«  MICRO  FLEND  33 

«^<=Ct  lt6A  MICRO  FIEND  24 


A  AA.%  A  #.  AA  AAA  AAAAAA  AAA  AAAA  A  A  AAA  AAAAAA 


«=RtGISTF  ANT*  *NAME  AND  ADDRESS* 

*  OOb^bl  MOYFF  CHEMICAL  COMPANY 


BOX  945 

SAN  JOSE  CA  99106 


4CF297RC6E 


PRODUCT  NAME  * **4=** 


**C5ie  1 


THIOPHFN  25-W 


54416 
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PkOfLfT  SEARCH  LIMIHG 


V  AM 


ib/Ct  /79 

^hl GISIRANT* 
*  0G7C01 


APPLICANTS  FOR  REGISTRATION  OF  PRODUCTS  CONTAINING  EFN 


*NAME  AND  ADDRESS^ 

OCCIDENTAL  CHEMICAL  CO 

P  I  tOX  19H 
lATHFOP,  CA  95330 


?09e5P?511 


PRODUCT  NAME 

C^-C77?P«  FFN  ^  tC 


=tRtGISTRANT 


*  009  7  79 


=fNAME  AND  ADORE  SS=^ 

RIVERSIDE  CHEMICAL  COMPANY 
TERRA  SOUTHERN  CPPPORAT  IDN 
P.r.  PDX  171376  E  RIDGEWAY  I  COP  Rl 
MEMPHIS.  TENNESSEE  38117 


PRODUCT  NAME 

-«^C<t7fO«  PIVtRSlDE  RAIDER  33 

t  A'  aA  .A  .A  ^  i^  . 

-Rl  G1STKANT=5  *MMF  AND  ADDRESS^ 

-  015575  SrUTHLAND  AGRICULTURAL  CHEMICAL  CEMPANY 

Ef-  PCX  6?07 
MONTGOMERY  Al  3610C 

PRODUCT  NAME  t «« 4:^:?*^*^**4* 
--C5331«  SUEIR  KILL  <•-? 


901767PB10 


05337*  4-3-1  COTTON  SPPAY 

|FR  Doc.  79-28289  Filed  9-18-79:  8:45  amj 
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